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Art. XXIX.—On a method of producing, by the Electric spark, 
figures similar to those of Lichtenberg ; by Ext W. BLAKE, Jr. 


LICHTENBERG’S figures, discovered in 1777, are a result of 
the attraction of an electrified surface for light particles of elec- 
trified or unelectrified dust. Prof. Rood has shown that figures 
entirely similar in form are produced, when the spark is allowed 
to fall on the sensitized collodion film of an ordinary photo- 
graphic plate, and the latent image is developed in the usual 
way. 

Phe method I have to describe consists in throwing the dis- 
charge upon the surface of a fusible non-conducting body. If 
the body be near its fusing point the figure appears at once,— 
if cold, a latent image exists which may be “developed” by 
heat. 

The non-conducting surface is prepared by coating a plate of 
metal with an even film of pitch. Pieces of sheet-tin, 3 inches 
square, coated with films of pitch of a thickness varying be- 
tween 0°01 and 0-02 in., were used in most of my experiments. 
The pitch was the ordinary commercial article, freed from sand, 
fragments of bark, &c., by being melted and strained through 
a muslin bag. Shellac, rosin, Burgundy-pitch, bees-wax and 
Canada balsam were in turn tried as substitutes for pitch, but 
with unsatisfactory results. 

A simple apparatus for holding the plate during the dis- 
charge, is represented in fig. 1. The upright B supports the 
insulating arm C,—a rod of glass, me th 4 may be turned in its 
bearing, but is prevented from moving longitudinally. The 
arm C holds the wire D. This wire slides up and down with 

Am. Jour. Sc1.—SEconp Serizs, Vou. XLIX, No. 147.—May, 1870. 

19 











290 E. W. Blake, Jr., on a method of producing 


considerable friction so as to retain any position given to it. It 
is graduated to tenths of an inch, and terminates, at one end, 
1. in a sharp point—at the other, in a 
metai ball 4 inch in diameter. Di- 
rectly beneath D is a similar wire, 
E, passing through the board A, 
and held by friction. Around E, 
IH at the corners of a three-inch square, 
lis sy are disposed four insulating posts, 
alll ‘adel upon which the prepared plate is 

7 : =f laid. 
eine In experimenting, merely to 
obtain the figures, the arm C is 
turned so as to bring the wire D into a horizontal position, — 
the prepared plate is laid upon the insulating posts (for the + 
figure with the pitch side uppermost). The wire E is made to 
touch the plate below, and is put in connection with the earth. 
D is then made vertical, and is adjusted to the desired striking 
distance. An insulated connection being made between D and 
a charged prime conductor, the + spark passes over to the pitch. 
The — figure is obtained when the pitch side is beneath, D in 
contact with the plate, and E depressed to the proper striking 
distance. The discharge having taken place, D is again made 
horizontal, and the plate may be removed for development. 
This process consists in gradually warming the plate over a 
lamp. The metal side must be presented to the lamp, as the 
slightest touch of a flame on the excited pitch instantly dissi- 
pates the electricity. At a certain temperature, (in my experi- 
ments about 60° C.,) the figure will begin to appear, and in a 
few seconds the development is completed. The plate being 
now allowed to cool, the figure becomes permanent. If the plate 
be overheated the figure is destroyed. It may be instantly ob- 
literated by exposure for a second to the naked flame, and 
the plate may then be used again. The proper temperature for 
development is some degrees below the real fusing point of 

the pitch used. 

The figures, obtained as described, are formed by depressions 
and elevations of the excited surface. The depressions would 
appear to be the true figures, as they cation 4 exactly in form 
to those obtained by Lichtenberg. The plate may be dusted 
before development ; the form thus revealed will be reproduced in 
depressions upon warming. The depth and sharpness of these 
depressions vary with the quantity of electricity, and the thick- 
ness of the film of pitch. The thinner the film, the sharper the 
lines. The exact depth of the depressions below the general level 
is very difficult to measure, owing to the elevations produced. 
In films of 0-015 in. thickness, the deepest lines are about 0-005. 
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When cold, the pitch is sufficiently hard to allow of several 
impressions being taken from it in printing ink. The wood-cuts 
given below were made from such impressions, transferred to a 
block, and then engraved. The white portions therefore repre- 
sent depressions. The “ground,” representing the level surface 
of the pitch, was lightened by ruling, so as to bring out the ex- 
terior ring of the negative figure. 


Frictional Electricity.’ 
Discharge from balls.—The positive spark produces the fig- 
2. 3. ure of a star (2 and 8). 


Sometimes the rays di- 
verge almost from the 
center, but generally the 
central portion is broken 
up into a confusion of 
minute elevations, which 
in the cuts show as dots. 
The rings sometimes 
= seen in this central por- 
Positive spark from 4 inch balls. Striking dis- tion resemble the nega- 

tance, 5 inch. tive figures, and suggest 
the idea of oscillations in the discharge. 

The negative spark gives the figure shown in (4). An ele- 
vated ring forms the outer bound- 
ary ; inside of this comes a deeply 
depressed circle surrounding a cir- 
cular disc, whose surface is so ir- 
regular that I have not been able 
to determine whether it is, on the 
4 whole, above or below the general 
level of the pitch film. Perfectly 
similar figures were obtained by 
means of the electricity developed 
by the Holz machine, the electophorus and that accumulated 
in a Leyden jar.* 

Discharge from Points—When a single, instantaneous dis- 
charge, from a fine point, falls upon the film, figures similar to 
the foregoing, but not so regular, are obtained. If, however, 

* In experimenting with a well charged Leyden jar, if the electrodes D and E 
(fig. 1) are connected with the coatings of the jar, the discharge is so violent as to 
perforate the film of pitch. Surrounding the minute perforation is a circular crack. 
Generally the circular fragment thus set free is thrown out, and in the center of 
the bright spot of tin exposed, a minute dot is seen. On examination by a magni- 
fier, it will be seen that the tin is fused at this point. That this is not a thermo- 
electric action of the tin, and iron, is proved by the fact that the fusion takes place 
whether the discharge is positive or negative. In using such a jar for the produc- 


tion of figures the electrode E should be removed and the spark thrown on the in- 
sulated plate. 












Negative spark from + inch balls. 
Striking distance, } inch. 
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the discharge be of negative electricity, and be continued for 
# short time, (e. g. during a quarter-revolution of a 20-inch 
plate of the ordinary frictional machine,) the first effect of de- 
veloping is to bring out a star, which might readily be mistaken 
for the positive figure. Inspection shows however that the 
rays are not depressed, but elevated. The rays are generally 
more or less curved, and resemble the projection on a plane 
of the meridians of a hemisphere. The plane of projection is 
different in almost every figure. Precisely such a star occurs 
in the figure, given below, of the negative spark from the in- 
duction coil. 

If the discharge from the point be continued for some seconds, 
the plate, on developing, shows an infinity of minute circular 
depressions with no characteristic distinction between +E and 
—E. In developing these plates, especially those charged with 
—K, vivid sparks may be seen to rise from the pitch, visible 
even in broad day-light. 


Figures produced by the Induction Coil. 


The coil used in these experiments was made at Ruhmkorff’s 
establishment in Paris. It is capable of giving an 8-inch spark, 
but, by reducing the primary current, the striking distance 
was brought down to ¢ inch. A single Bunsen’s cell was 
used,—the carbon being withdrawn so as barely to touch the 
nitric acid. 


Negative spark from term- 
inal wires of the induc- 
tion coil. 


Positive spark from terminal wires of the 
induction coil. 

The positive figure obtained is represented in the accompany- 
ing cut (6). Except its larger size, as compared with frictional 
electricity of the same striking distance, there is nothing notice- 
able in it. 
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The corresponding negative figure is seen in (7). The cen- 
trai star with curved rays, referred to above, is surrounded by 
a deeply depressed circle, which is bounded by a slightly ele- 
vated ring. The terminal wires evidently acted here as points, 
for the sfar was not obtained when the discharge took place 
from balls. 

Simultaneous production of the Positive and Negative Figures.— 
For this, a plate coated with pitch on both sides is required. 
The electrodes D and E (fig. 1) are adjusted at equal distances 
from the upper and lower surface of the plate. Com connect- 
ing D with the prime-conductor the positive spark falls upon 
the upper, while the negative spark leaps up to the lower sur- 
face of the plate. Development by the lamp, without oblitera- 
tion of one of the figures, being impossible, the plate may be 
heated in an air-bath to about 60°-65° C. It is more conven- 
ient, however, to throw the discharge upon the plate when warm, 
the figures then appear at once. By using plates of glass, or 
mica, instead of metal, the relative size of the figures is at once 
seen. The negative figure is considerably less in diameter than 
the positive.* This fact explains why, when +E and —K are 
thrown on the same spot, they do not neutralize each other and 
the resulting figure is a combination of the two. 

An interesting fact, in connection with this subject, is the 
length of time that may elapse between the reception of the 
spark by the plates, and the development of the figure. Sev- 
eral plates were charged in immediate succession, and developed, 
one by one, at intervals of two hours. The last, developed 
after twelve hours, showed hardly any loss in depth or sharp- 
ness, although the weather was damp and unfavorable. Of 
another series, the last, developed after seven days, still came 
out distinctly. 

A charged plate may be breathed upon, and the condensed 
moisture be allowed to evaporate, several times, without appar- 
ently injuring the latent image. To test the discharging power 
of a point, the following experiment was made. One end of 
a copper wire was filed to a sharp point; the other end was 
then soldered to a metal plate. This plate had two intersecting 
lines scratched on its surface, and was coated with pitch. The 
spark having been made to fall on the spot marked out by the 
intersection of the lines, (visible through the pitch), the copper 
wire was bent over so that its point was directly over the cen- 
ter of the latent image and very near it. After 12 hours, this 
plate, on developing, gave a good figure. 

From the manner in which the figures are produced, it would 
appear that they are due to the attractions and repulsions of the 

* Riess has shown (Pogg. Ann., B. Ixix), that the areas of the surfaces occu 


pied by +E and —E of equal quantity, aud deve'oped under the same conditions, 
are as 7:1. 
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excited surface.* This seems proved beyond doubt by the iden- 
tity of the Lichtenberg figures, with the depression figures pro- 
duced on developing. No chemical change of the pitch could 
enable it to attract dust. 

As the point of temperature at which developement begins 
is considerably below the true fusing point of the pitch, the 
work performed by the electricity is no inconsiderable quantity. 
Does the electricity disappear in performing this work? The 
fact that the depression of the surface stops at a certain point, 
while the attraction for the opposite E on the metal plate should 
be constantly growing stronger, seems to point to an affirmative 
answer. As pitch, however, is said to become a conductor when 
fused, it may be that the two electricities are gradually trans- 
mitted and neutralize each other. Experiments have been un- 
dertaken in the hope of obtaining a decisive answer to this 
question, but as yet with no result worthy of publication. 

Cornell Univ., Ithaca, N. Y., Feb. 6th, 1870. 








Art. XXX.—On the Magnesium and Electric Lights, as applied 
to Photo-Micrography ; by Brevet Lt.-Col. J. J. Woopwarp, 
Assistant Surgeon, U. S. Army. Report to Brevet Major 
General J. K. Barnes, Surgeon General of the United States 


Army, dated Army Medical Museum, Microscopical Section, 
January 4, 1870.+ 


I HAVE the honor to inform you that, on the 25th of October 
last, I began to conduct in person a series of experiments, in- 
tended to devise means for escaping certain difficulties which 
had hitherto prevented the successful preparation of Photo-mi- 
crographs of specimens, selected from the valuable and daily in- 
creasing series of permanently mounted microscopic sections of 
normal and pathological tissues, which form so interesting a 

rtion of the treasures of the Museum. In these experiments 

used the sun as a source of illumination, and, following the 
process which I have described in full elsewhere,t I had no dif- 
ficulty in arranging a method, by the aid of which this class of 
objects could be photographed quite as successfully and readily 
as the diatoms and other test objects which had previously been 
so satisfactorily reproduced in this section of the Museum. I 
shall take occasion in the course of a few days to lay before you 


* The laws of attraction and repulsion, for both positive and negative electri- 
city being the same, it is not clear to what cause the difference of the figures is 
to be attributed. 

. + Communicated for this Journal by Lieut. Col. J. J. Woodward. 

¢ Circular No. 6, War Department, Surgeon General’s Office, Nov. 1, 1865, page 

148, et. seg.; this Journal, II, vol. xlii, Sept., 1866. 
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prints of some of the tissue-preparations thus reproduced. At 
present it is my desire to call your attention to certain impor- 
tant observations which I had the good fortune to make, while 
my experiments were in progress, and which it appears to me 
cannot fail to be of interest and service to all microscopists. 

During the last week of October and the first two weeks of 
November, I relied wholly on the sun as the source of illumina- 
tion for producing negatives. In this period, during which I 
had but two perfectly cloudless working days, and several frac- 
tional days on which my work was continually interrupted b 
passing clouds, I had ample opportunity to convince myself 
that the uncertainty of the weather was a most serious hin- 
drance to the preparation of successful photographs of micro- 
scopic objects, and I ceased to wonder that European micro- 
scopists, who are exposed to a climate even more variable than 
our own, have not yet succeeded in placing the art of Photo- 
micrography upon such a basis, as to make a convenient and 
habitual auxiliary in all microscopical investigations. This 
desirable end I believe I have attained; but it has been by 
resorting to artificial lights and thus making the success of the 
process wholly independent of the weather. 

On the 12th of November I commenced a series of experi- 
ments with artificial lights which were most fortunately crowned 
with success, both the magnesium and the electric lights prov- 
ing adequate sources of illumination for the production of 
Photo-micrographs even with the highest powers. 

For the ccalocion of the electric light I used a Duboscq’s 
lamp, set in motion by a battery of fifty small Groves’ elements. 
I found that, with this source of light, photographs could be 
successfully taken with any power with which pictures can be 
taken by sunlight; and I was delighted to find, as I had anti- 
cipated, that the very exaggeration of light and shadow which 
has prevented the electric light from being generally adopted 
as a source of illumination in the preparation of photographs of 
the size of the object, or smaller, proved of immense advantage 
in the reproduction of the feeble microscopical images of highly 
magnified objects, and that the pictures were hence clearer and 
better defined than any photographs of similar objects I had 
hitherto seen produced by sunlight. I found also that the 
electric light was so much more manageable than sunlight as a 
source of microscopic illumination, that I could readily arrange 
it to produce negatives with much shorter exposures than are 
indispensable with the sun. 

The magnesium light shared these qualities to a high degree, 
but I found that its best work was done when the object was 
not to be magnified more than a thousand diameters, and that 
there were certain limitations to its use on test objects which 
will be referred to in the sequel. 
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With one or the other of these artificial lights as a source of 
illumination, I have prepared a considerable number of nega- 
tives of interesting microscopical objects, of which a few are 
appended to this report by way of illustration, while the others 
will be laid before you in future reports on special subjects. 

The magnesium and electric lights are mentioned as possible 
sources of illumination for the production of Photo-micrographs 
by Dr. Lionel Beale, in the 4th edition of his ‘‘ How to Work 
with the Microscope,” page 275. Iam not aware, however, that 
any one has made successful negatives with high powers with 
either of these lights prior to the experiments here recorded. 
There are in the Museum a few photographs with low powers 
taken with the magnesium light by Dr. C. F. Crehore, of Bos- 
ton, Mass., who kindly presented them August 3, 1866. Nega- 
tive No. 90, old Microscopical Series, Army Medical Museum, 
represents a few villi from the small intestine of a mouse, pho- 
tographed by the electric light with a th objective of Wales 
arranged to magnify 84 diameters. The electric light was pro- 
duced by forty Bunsen’s cells, and as I had no electric lamp at 
the time, I held the carbon points in two retort holders and 
managed as best I could, during the exposure, the uncertain 
light thus produced. I know of no other Photo-micrographs 
than the above to have been actually made by the electric or 
the magnesium lights; certainly if any have been, they have not 
been sufficiently successful for their authors to be willing to 
give them any degree of publicity. I have no hesitation, there- 
fore, in claiming for the Museum and for myself the credit of 
having demonstrated the serviceable character of these lights as 
sources of illumination for the preparation of negatives with 
high powers, and of having devised a simple method which 
brings their use within the reach of every microscopist. 

I propose now to sketch briefly the process by which nega- 
tives of microscopic objects can be conveniently produced with 
these artificial lights. 

1. The electric light is by far the best of all artificial lights 
for the production of photo-micrographs, and, when used as I 
am now about to describe, it is both convenient and economical. 
I use a Grove’s battery of fifty elements. The battery is placed 
just outside of the operating room in a closet from which the 
fumes escape through an earthen pipe into the main chimney of 
the building. This battery was furnished by Mr. William Ladd, 
Nos. 11 and 12, Beck street, Regent street, London, W. The 
rubber cups are 4? inches high, 34 wide and 2 thick. The plati- 
nums are 54 inches by 21, and weigh about 60 grains each. 
The zines are bent on themselves so as to present a part of their 
surface on each side of the platinums, and weigh, when new, 
about a pound apiece. Mr. Ladd furnishes these batteries in 
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trays of ten elements, at five pounds sterling per tray, and I find 
that a battery of five trays is sufficient for most purposes. Seven 
pounds and a half of strong commercial nitric acid, and three of 
sulphuric, diluted with ten times the quantity of water, is suffi- 
cient to charge this battery, which will then produce the light 
continuously for from three to four hours. The cost of running 
the battery for this time, including in the estimate the amount 
of zine consumed, and the cost of amalgamating every third or 
fourth time of using, is very moderate. I make it a practice to 
have the battery washed out, the acids thrown away and the 
porous cups put to soak immediately after I have done the day’s 
work, and all this is so simple that I have no difficulty in in- 
structing an orderly to do it, so that the management of the bat- 
tery does not occupy any part of my time. 

The Duboscq’s lamp, the microscope and the plate holder are 
arranged in a dark room which enables me to dispense with the 
use of a camera. The general arrangement of the apparatus is 
shown in the cut. 

The electric lamp of Duboseq (a) is placed on a stool against 
the wall at one end of the room, and its light concentrated by a 
pair of condensing lenses (0) on the lower lens of the achromatic 
condenser of the microscope. The microscope (c) (a large Powell 
and Lealand’s stand) is placed on a small table (e) which is so 
arranged that it can be lowered or elevated at pleasure and can 
be levelled by means of three levelling screws at its base. 
The plate holder (g), also arranged so that it can be raised or 
lowered at pleasure, is supported by a small table (/) which 
stands on three levelling screws. The floor of the apartment is 
quite level. The lenses employed for the microscope are those 
of Mr. William Wales of Fort Lee, New Jersey, specially 
constructed for bringing the actinic rays to a focus. For powers 
above the 3th, however, I have found that the achromatic 
objectives of Messrs. Powell and Lealand, of London, answer 
an excellent purpose, and indeed that their immersion ;; ex- 
ceeds in defining ‘powers any objective which has as yet come 
under my notice. 

In taking photographs with this apparatus, I proceed as fol- 
lows: The electric lamp being set in motion, the table holding 
the microscope (which has previously been levelled), is raised or 
lowered and moved from side to side till the center of the achro- 
matic condenser is brought to the center of the illuminating 
pencil proceeding from the lamp; the object is then placed on 
the stage and carefully adjusted. A cell of plate glass contain- 
ing a saturated solution of the ammonio-sulphate of copper is 
fixed just below the achromatic condenser, and not only pre- 
vents the admission of non-actinic rays, but excludes the very 
great heat which accompanies the electric light, and also mode- 
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rates its effect upon the eye of the observer. The light thus 
produced is very agreeable to the eye, and I find myself able to 
work with it from four to five hours without fatigue. It has 
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also the advantage that all the colors of the object examined 
disappear, and the preparation appears black on an azure field 
which resembles the sky on a clear day, so that the observer 
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sees at a glance how the object will appear in the photograph 
(in which the same black lines or tints will be faithfully repro- 
duced on a white field) and is thus enabled to arrange his 
achromatic condenser and other adjustments so as to produce 
the most satisfactory effect. 

Every thing having been arranged at the microscope to the 
satisfaction of the observer, the eyepiece is taken out, and the 
image allowed to fall on the ground glass of the plate holder, 
which has previously been placed at the distance necessary to 
give the magnifying power desired with the objective employed. 
The operator adjusts the plate holder to the right height and 
sees that it is perpendicular to the optical axis of the microscope, 
which he readily does by observing that all parts of the field 
are equally in focus. He then takes out the ground glass and 
finishes the fine adjustment with a sheet of plate glass and a 
focussing glass, after which the sensitive plate is inserted, the 
exposure made and the operation is finished. 

To enable the observer to focus the microscope while sitting 
at a distance from it at the sensitive plate, the following con- 
trivance is employed. On the table which supports the micro- 
scope (e) two brass shoulders, each two inches high, are screwed. 
Through these runs an iron rod nine inches long, on which slips 
a brass pulley (d) which can be clamped at any point. A cord 
connects this pulley with the wheel of the fine adjustment of 
the microscope which is grooved for the purpose. It is evident 
that whenever this iron rod is turned, the pulley turning with 
it will move the fine adjustment of the microscope. To effect 
this the iron rod terminates in a square extremity, so that a 
joint of an ordinary fishing rod, to which a brass ferrule shaped 
like a watch key, has been rivetted, enables the operator to 
focus the microscope at anyordinary distance. When greater 
distances are required two joints of the rod may be used. The 
rod, being graduated into feet and inches, enables the operator to 
record the distance employed for each picture. When the focus- 
sing is completed, the rod is removed. I have found this simple 
and cheap arrangement superior in delicacy and convenience to 
any of the more costly arrangements, I have heretofore tried. 

The chemical processes, employed in taking the negatives, do 
not differ in any respect from those used in ordinary photo- 
graphic work, and I have found that by employing a practical 
photographer, allowing him to manage the dark room and con- 
fining my whole attention to the optical arrangements, I not 
only get many times more pictures in a day but they are much 
better than can be produced by any one who attempts to do the 
photographic work, as well as manage the microscope himself. 

I find myself thus enabled to sit down quietly of an evening, 
and during four hours work to produce from twelve to thirty 
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negatives or more, in accordance with the difficulty of the sub- 
jects and my previous knowledge of them. Any microscopist 
who is willing to go to the moderate expense of battery and 
lamp, and to add two or three specially constructed objectives 
to his microscopical apparatus, can, by employing a photog- 
rapher one or two evenings in the month, reproduce all the 
more interesting of his month’s observations with a degree of 
economy and beauty not to be obtained by any other means, 
and if he follows the method I have above described, the charac- 
ter of his results will be conditioned by his skill as a micros- 
copist rather than by any other circumstance. As to the time 
of exposure required for taking negatives with the electric light, 
I find that for one thousand diameters about thirty seconds is 
necessary for that class of objects, (such as Angulatum, the No- 
bert’s plate, &c.,) for which it is not necessary to employ a 
ground glass plate to prevent interference phenomena. In pho- 
tographing the soft tissues and many other objects, it is neces- 
sary to insert a piece of ground glass below the achromatic 
condenser to escape the interference phenomena which else 
occur, precisely as must be done in photographing the same ob- 
jects by sunlight. This increases the time of exposure to about 
three minutes for one thousand diameters. Other powers require 
poportional times. 

2. The magnesium light affords a beautiful source of illumina- 
tion comparable to white cloud illumination of the best charac- 
ter, or to the light of the sun after it has passed through a sheet 
of ground glass. Without the use of ground glass, this light 
serves admirably for the production of photographs of the soft 
tissues with any power under a downed diameters. The light 
being composed of a mixed pencil, with rays passing in all 
directions, there are no interference phenomena, but for the same 
reason, on the Nobert’s plate and many test objects, the results 
are inferior to those produced by the sun or by the electric 
light; with powers much higher than a thousand diameters, 
however, the time of exposure becomes inconveniently long. 

The process employed by me in the production of negatives 
with the magnesium light, is essentially the same as I have 
above described for the electric hight, simply the magnesium 
lamp is substituted for the electric, and the condenser of an or- 
dinary oxy-calcium magic lantern is made to concentrate the 
light on the achromatic condenser of the microscope. The cut 
represents the arrangement. The magnesium lamp (a) stands 
on a shelf fastened against the wall. The condenser (5) concen- 
trates the light on the lower lens of the achromatic condenser of 
the microscope, (¢) which stands on a table (e) supported on 
three levelling screws. The image received on the plate holder, 
(g) which is supported on a table, (/) is photographed precisely 
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as in the case of the electric light as above described. The 
same focussing apparatus (d) is employed and the ammonio- 




















d 


sulphate cell should invariably be inserted, but the ground 
glass is never necessary. I find that it requires exposures of 
about three minutes to produce negatives of tissue-preparations 
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with five hundred diameters. Other powers require propor- 
tionate exposures. 

The magnesium lamp used by me for this purpose was the 
two-ribbed lamp of the American Magnesium Company, (No. 2 
Liberty Square, Boston, Mass.,) sold by that company for magic 
lantern purposes, price $50. The ribbon weighs about 52 cen- 
tigrammes per metre, and is sold at $2.50 per ounce. Two 
ounces will, with care, answer for three or four hours constant 
work, and ought to produce from twelve to thirty negatives in 
accordance with the difficulties of the subjects to be represented. 
The fumes of magnesia resulting from the combustion are car- 
ried into a chimney five feet long, made of a spiral wire covered 
with muslin, which terminates in a muslin bag in which the 
oxyd condenses, while the draft goes on through the interstices 
of the muslin. The chimney and bag are furnished by the com- 
pany for $2.50. 

In commenting on the above processes it may be remarked 
that, for the an: atomist and physiological investigator, the Mag- 
nesium lamp affords a satisfactory and sufficient source of light 
for the photography of normal and pathological tissue-prepara- 
tions. The same end can be equally well or even better attained 
with the electric lamp, with which also the most difficult test 
objects can be satisfactorily reproduced. Where economy of 


apparatus is the object, the magnesium lamp will be preferred 
by ordinary workers; but where much work is to be done, the 
high — of the magnesium ribbon more than counterbalances 


the cheapness of the apparatus, and the electric light becomes 
the most economical. For the information of any practical 
oe who may be employed for work of this character, 
may add the following remarks on the chemical process em- 
ployed in the production of the negatives from which the 
appended prints were made. An ammonium and potassium 
portrait collodion, rich in alcohol, was employed, developed 
with the ordinary solution of iron, and fixed with nthe of 
potassium. Where it was necessary to intensify, the hydro- 
sulphuret of ammonium was resorted to. 
n illustration of the character of these sources of illumination 
as compared with each other and with sunlight, I herewith ap- 
end three prints from negatives, taken with a Wales’ inch and 
a half, from the 6th square of a Mdller’s diatom type-plate, spe- 
cially ‘prepared for the Army Medical Museum bv that skillful 
microscopist. The first from Negative 79 (new series), was ta- 
ken by sunlight, with 40 diameters; in the second, from Nega- 
tive 123 (new series), the magnesium light was used, and every 
thing else remaining the same, the distance was increased so as 
to give 48 diameters; in the ‘third, Negative 158 (new series), 
the electric lamp was employed, and every thing else still re- 
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maining unaltered, the distance was increased so as to give 66 
diameters. It will be understood at once, that on account of 
the increase of distance, the second picture would have been 
slightly less sharp than the first, and the third than the second, 
had precisely the same source of light been employed; never- 
theless, in spite of this disadvantage, to which they were pur- 
posely exposed, the magnesium and electric pictures are far 
superior to that taken by sunlight, and of the two the electric 
is much the best. It is especially to be observed, that in the 
electric picture the contrast obtained is so great that the objects 
appear clearly defined on an almost perfectly white ground, 
which is never the case with photo-micrographs taken with the 
sun as a source of illumination. 

As a further illustration of the capabilities of the magnesium 
and electric lights, I add a few photographs taken by each. 


By THE MAGNESIUM LIGHT. 


Arachnoidiscus Ehrenbergit. Magnified 400 diameters, by 
Wales’ 1th. Negative 114 (new series.) 

Small vein and capillaries, from the muscular coat of the uri- 
nary bladder of the frog. Magnified 400 diameters, by Wales’ 
1th. Negative 103 (new series). This negative is taken from 
papenies No. 38378, Microscopical Series, in which the blad- 


er was injected with a half per cent solution of nitrate of silver, 
and subsequently stained with carmine dissolved in borax. 
The epithelium was then brushed off with a camel’s hair pencil, 
and the preparation transferred through absolute eked to 
Canada balsam: the photograph reproduces every thing but the 
color. 

By THE ELEcTRIC Licur. 

Pleurostaurum acutum. Magnified 840 diameters, by Wales’ 
ith. Negative 109 (new — 

Triceratium favus. Magnified 340 diameters, by Wales’ }th. 
Negative 110 (new series). 

Navicula spima. Magnified 840 diameters, by Powell and 
Lealand’s immersion ;';th. Negative 112 (new series). 

Human red blood corpuscles. Magnified 1,000 diameters, by 
Powell and Lealand’s immersion ;';th. Negative 145 (new series). 

Section of an epithelial cancer of the larynx. Magnified 400 
diameters, by Wales’ }th. Negative 162 (new series). This 
negative is taken from preparation No. 2277, Microscopical 
Section. The print shows the nuclei and cells of the growth 
with great distinctness, 

Grammatophora marina. Magnified 2,500 diameters, by Powell 
and Lealand’s immersion ;';th. Negative 151 (new series). 

The copies of the photographs here referred to, sent us by Dr. 


Woodward, surpass in perfection and beauty any specimens of 
photo-micrography we have seen.—Eps. } 
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Art. XXXI.—On a Mechanical Finger for the Microscope; by 
J. H. B. 1. 


In the Journal of May, 1866, there is a description and wood- 
cut of a mechanical finger, by Mr. H. L. Smith. 

There are few naked eyes, or ordinary hands, that can select, 
from a mass, one of the smaller diatoms; and the engraving in 
the Journal was seized upon, at once, by the writer, as afiford- 
ing a promise of relief in the patient labor that had so often tes- 
ted both his eye and hand. It was his good fortune to be with- 
in reach of one of the instruments. It was a great help, no 
doubt; and, after acquiring “the knack,” it was possible to use 
it. But it wanted solidity, and the writer ventured to think 
that it might be made firmer, if constructed with fewer parts 
and joints. It was a capital idea, however, usefully illustrated ; 
but not beyond improvement: so an improvement, as it was 
thought, was put on paper, and sent to Mr. Joseph Zentmayer, 
the well known optican of Philadelphia. 

Putting aside both the improvement and the original, Mr. 
Zentmayer went to work upon an entirely new system, and pro- 
duced what seems to be very near perfection. 

The microscope, in the writer’s possession, is one of Mr. Zent- 
mayer’s large first class ones, though the finger can be adapted 
to any other. There are three pieces: one, an independent 
stage, that we will call the diatom stage, (fig. 1) supported, 
above the principal stage, upon a tube that fits into a sleeve 
attached to a cylinder, (fig. 2), that fits into the sub-stage. The 
tube of the diatom stage is passed through the opening of the 
principal stage into the sleeve, as shown in the drawing, when 
its only movement, up and down, is regulated by the rack and 
pinion of the sub-stage. Light from the reflector is thrown 
upon the object through the tube of the diatom stage. A spring, 
S, with an ivory button, B, is attached to the diatom stage, as 
shown in fig. 4, which steadies the slide as it is moved by hand 
to bring different parts of it into the field. 

Fig. 3 shows the third piece of the apparatus, or, really, the 
only piece, so far as the finger is concerned; the other three 
= being necessary to hold the slide containing the diatoms, 

ut having, otherwise, nothing to do with the finger proper. 
The drawing is of full size. A is a clamp secured to the prin- 
cipal stage by the jaws M and the movable plate L, which is 
tightened by the set screw D. The cylinder C passes through 
the clamp resting on the shoulder T. It turns horizontally 
when not fixed by the set screw F, whose point presses in the 
groove shown in the drawing. The steel ot B, surrounded by 
a spiral spring, which is not shown, but which can be readily 





. H. B. L. on a Mechanical Finger for the Microscope. 3805 


Fig. 3. 
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understood, passes through the cylinder C, the spiral holding it 
up when not pressed down. Upon this rod is the steel spring, G, 
bent as shown, carrying at its upper and longer extremity, at 
N, a cork-holder, through which is thrust the needle that car- 
ries the hair; and, at its lower extremity, the guide J, passing 
through a slot on the arm K, projecting from the cylinder C. 
The object of this is to counteract the rotary movement that 
would otherwise be caused by the spiral spring on the rod B 
when pressed downward in operating the apparatus. F is a 
large milled head lowering or raising the end of the spring N, in 
focussing the point of the hair. The down pressure is applied 
at I compressing the spiral spring around the bar B within the 
cylinder C, and bringing the point of the hair on the particu- 
lar diatom. 

A most excellent, if not an original, mode of attaching the 
hair to the needle, which is thrust, eye foremost, through the 
cork projecting from N, is the suggestion of a friend of the 
writer. Cut a piece of thin paper into the shape of the letter 
V about half an inch high ed crease it lengthwise so as to 
bring the sides together. Having gummed the paper well, lay 
the needle on the crease, keeping its point within the paper, and 

lace the hair along side of it. Then closing the sides of the 

, the needle and the hair will be compressed together at the 
bottom of the crease; and when the paper is perfectly dry the 
hair can be cut with scissors to the proper length, if necessary, 
and so much of the paper trimmed off as may not be wanted 
to retain the needle and hair in their places. The needle ma 
then be forced, with a pair of fine pliers, eye foremost, throug 
the projecting end of the cork at an angle inclining somewhat 
downward ; and, when this is done, the finger is ready for use. 
The angle of the needle to the stage may be changed by turn- 
ing the cork, which is screwed into the opening at N, which has 
a thread for the purpose. 

The slide containing the diatoms is now placed on the diatom 
stage; the part to be examined being over the opening of the 
tube, through which the light is reflected, focussed as usual, 
and the particular diatom selected. The hair is then brought, 
by hand, within the field of view. This is done by turning the 
cylinder C, and adjusting with the pliers, if need be, the length 
of needle and hair projecting through the cork. The set screw 
E is then tightened, and the observer has, in the field, the dia- 
tom in focus, and the end of the hair seen dimly, and not in 
focus. The screws of the principal or mechanical stage now 
enable him to bring the point of the hair with mathematical 
precision just above the diatom; when, pressing at I gently 
downward, the hair touches the diatom; the latter, if all goes 
well, adheres to it; the diatom stage is lowered; the slide re- 
moved; the clean slide, to which the diatom is to be transferred 
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is put in its place; the diatom stage raised until the hair, with 
the diatom on it, is in contact, when the diatom is taken off by 
the moisture that has been previously breathed upon the slide. 

The superiority of the contrivance here described is its sim- 
plicity and absolute steadiness. 

In the drawing, the position of the spring G with the cork- 
holder N is reversed. They turn, as already described, in any 
direction, horizontally. 

The facility with which a diatom may “be handled,” to use 
the term in this connection, is one of the great advantages of 
Mr. Zentmayer’s contrivance. The point of the hair may be 
brought into focus along side of the diatom, which may then, 
by using the screws of the mechanical stage, be pushed in any 
direction by the finger, and separated from the mass, or, when 
transferred to a clean slide, may be placed wherever required 
thereon. With such an instrument may be understood the 
modus operandi by which the 392 diatoms of “ Mdller’s Diato- 
maceen platte” were arranged. 

Nothing more has been attempted here, than to describe the 
particular instrument. But no one can understand the whole 
subject, without reading the most admirable article of Mr. H. 
L. Smith already referred to, and which set the writer to work 
to improve, if possible, the mechanism there described. _L. 








Art. XXXIL—The Combinations of Silicon with Alcoholic Radi- 
cals; by C. FRIEDEL and J. M. Crarts.* 


IN a previous researcht we studied the ethers of silicic acid, 
and discovered a number of new bodies, whose structure leads 
to the conclusion that the atomic weight of silicon is 28, and that 
the formula of silicic acid is SiO,. Gaudin, and afterwards 
Odling, first gave silicon its true atomic weight, and silicic acid 
its rational formula, in order to bring them into accordance with 
the well known law establishing the most simple relation be- 
tween the vapor density of bodies and their atomic weight, and 
their views have been adopted by many chemists; but hitherto 
conclusive proofs, based upon chemical grounds, have been 
wanting to establish completely the correctness of their theory, 
and a large number of the best authorities in chemistry have 
adhered to the old formula, SiO ,(O=8) for silicic acid. 

Our research was at first undertaken with a view to provin 
that the chemical properties of silicates can only be ph sei | 
by adopting the new formula, and we have succeeded in obtain- 

* The chemical symbols used have the values which belong to them in the new 


system. 
+ This Journal, II, xliii, pp. 153 and 331; Ann. de Chim. et Phys., IV, ix, p. 5. 
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ing bodies, whose existence and mode of formation it is impos- 
sible to account for by any other theory. Such are the chlor- 
hydrids and acetins derived from normal silicic ether, Si(C,H,0), 
and at first we only studied the compounds which belong to the 
same type as the normal silicic ether, but the research led us 
further than we anticipated, and resulted in the diseovery of 
the more complicated disilicic ethers, already described, whose 
structure throws some light on the rs ational formulas of mineral 
silicates, and also of a remarkable class of bodies, in which the 
alcoholic radicals, ethyl, C,H,, and methyl, CH,, are combined 
directly with the silicon, and ‘not, as in the ethers, through the 
medium of oxygen. The present paper is devoted to the de- 
scription of these latter bodies. 

The study of the compounds of silicon with alcoholic radi- 
cals fortifies the conclusions already arrived at ; it demonstrates 
the tetratomicity of silicon, and places it in the same group 
with tin, titanium and carbon; and it leads, besides, to the dis- 
covery of a property of silicon, which allies that clement with 
carbon far more closely than the equality of their atomicity and 
the similarities hitherto observed in the structure of their com- 
pounds. In fact, silicon has been found to possess the property 
of combining directly with carbon, or rather with hydrocarbons; 
and the resulting compounds are in every respect similar to sim- 
ple hydrocarbons, susceptible like them of substitution of chlo- 
rine and bromine for hydrogen, and of acting as radicals in alco- 
hols and ethers ; consequently silicon may take the place of car- 
bon in a hydrocarbon, and in the series of bodies which can be 
derived from a hydrocarbon, without modifying essentially its 
properties. 

It is easy to appreciate the importance of this result. Car- 
bon is characterized by the property of combining with itself 
to build up groups of atoms, which have been ‘compared to 
chains, or nuclei, about which the atoms of hydrogen, oxygen, 
nitrogen, &c., found in organic bodies, group themselves, and it 
is especially this property of carbon which fits it to play the 
part of the element essential to the structure of organic com- 
pounds. 

It has been supposed that carbon alone had the property of 
combining with itself to form the nuclei of organic compounds, 
but it now appears that silicon shares with it ‘this quality, and 
we are led to the opinion, that no element is unique in its prop- 
erties, but that each has its near relatives among the others, as 
was indicated by Dumas in dividing the elements into natural 
families, and as every new discovery daily tends to prove. It 
is remarkable, also, that analogies of this kind, which are inde- 
pendent in their nature of the atomicities of the elements, should 
occur especially between elements having the same atomicity, 
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and the fact enhances the value of a classification of the ele- 
ments, which is founded upon the consideration of their atom- 
icities. 

Siticic Eruyp. 

We have obtained silicic ethyd by the reaction which is often 
employed to effect the union of ethyl with metals or with non- 
metalic elements. Chlorid of silicon and zinc-ethyd do not 
act upon each other at the ordinary temperature, but when 
they are mixed in the proportion requisite to afford an equiv- 
alent of zine for each atom of chlorine, and heated in seal- 
ed tubes to 140° centigrade, a reaction commences, and at 
160° it is completed in 3 hours. On opening the tubes, a con- 
siderable quantity of a gaseous hydrocarbon escapes, which, 
when lighted, burns with a luminous flame. The tubes contain 
a liquid, together with a solid deposit of chlorid of zinc, mixed 
with gray particles of metallic zinc. The presence of metallic 
zinc accounts for the production of gaseous hydrocarbons. 

The liquid can be separated by distillation into several prod- 
ucts. It commences to boil at 40°, and at that temperature 
chlorid of silicon distils, mixed with a very volatile hydrocar- 
bon, burning with a luminous flame, which cannot be condensed 
alone at 0°, but which is held in solution, to a considerable ex- 


tent, by the chlorid of silicon. When the temperature reaches 
60°, nearly pure chlorid of silicon distils, and it then rises rap- 
idly to 150°, and the greater part of the liquid distils at 150° 
to 155°. 

The portion which distils at 60° to 150°, treated with water, 
gives the products of decomposition of the chlorid of silicon, 
together with a certain quantity of a liquid, identical in its 


properties with that which distils at 150° to 155° in the first 
operation. The portion thus obtained in both operations, dis- 
tilling at 150° to 155°, washed with water and with a solution 
of caustic potash, to free it from the small quantities of chlorid 
of silicon which can not be easily separated by distillation, and 
then dried over solid caustic potash, distils at 152° to 154°. The 
body thus obtained is not spontaneously inflammable, like many 
of the compounds of organic radicals with metals, but when 
ignited it burns in the air with a luminous flame, and gives off 
a white smoke of silicic acid. It is lighter than water, and is 
not attacked by caustic potash nor by ordinary nitric acid. It 
is also not attacked by sulphuric acid, and is insoluble in it; 
concentrated sulphuric acid, however, separates from it a small 
quantity of a body which will be described later. It can be 
completely purified by shaking it several times with concen- 
trated sulphuric acid, and decanting by means of a pipette; 
finally by washing with water and by drying over melted chlo- 








310 Friedel and Crafts on the combinations of 


rid of calcium. The product, which was finally obtained by 
operating in this way on considerable quantities of material, 
boiled at 152°. 

The method of purification with sulphuric acid was not at 
first adopted, and the analyses made of the substance boiling at 
about 152°, after it had been simply treated with water and with 
caustic potash, in order to remove traces of chlorid of silicon, 
gave a slight excess of carbon for the first portions which dis- 
tilled ; see analysis I. This was undoubtedly due to a minute 
— of a hydrocarbon, probably ethylene, dissolved in the 

iquid. 

Whe analyses of the portions which distilled last showed on the 
other hand a deficiency of carbon, arising from the presence of 
a body containing oxygen, which can be separated by means of 
concentrated sulphuric acid ; see analyses II and mt We no- 
ticed, also, that the liquid was at first capable of absorbing a 
very small quantity of bromine, without being colored by it. 
After the treatment with sulphuric acid, the boiling point of the 
liquid was almost constant, and the smallest trace of bromine 
imparted its color to it, showing that no combinations took 


Analysis of the liquids, which had not been treated with sulphuric acid. 


I. Boiling point=151°-1514°. 
Substance taken=0°1863 grammes ; CO,=0°4520 grammes; 
H, O=0°2280 grms. 

II. Bowling point=1514°-153°. 
Substance taken=0'1(45 grms. ; CO, =0°4127 grms. ; H, O= 
02170 grms. 

IIL Same product redistilled. Boiling point=1514°-1521°. 
Substance taken=0°1948 grms. ; CO, =0°4685 grms.; H,O= 


0:2390 grms. 

L IL. Ii. Calculated for Si(CzHs), 
C =67'18 65°93 65°77 66°67 
H=13°60 13°83 13°67 13°89 


Analyses of silicic ethyd purified by a treatment with sul- 
phuric acid. Boiling point=152°-158°. 
I. Sabstance taken=0°1931 grms.; CO,=0°4705g9rms. ; H, O= 
02388 grms. 
II. Substance taken=0'2192 grms. ; CO,=0°5858 grms. ; H, O= 
02720 grms. 
IIL Substance taken=0°3015 grms. ; SiO, =0°1250 grms. 
IV. Substance taken=0°3430 gris. ; SiO, =0°1895 grms. 


ta II. IIL. IV. 8i(C.Hs),. 
C=66-45 66°66 rer saee 66°67 
H=13°74 13°79 ver éa08 13°89 
Si= .... Ken's 19°34 18°98 19°48 
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The first determination of silicon was made by heating the 
substance in a sealed tube with nitric acid for several hours, at 
180°-190°, dissolving the contents of the tube in caustic potash, 
and estimating the silicic acid in the solution in the ordinary 
way. In the second determination, dilute chlorhydric acid and 
chlorate of potassium were substituted for the nitric acid, and 
the operation was carried on in a sealed tube as before. It is 
somewhat difficult to dissolve all the silicic acid which adheres 
to the tube by caustic potash. 

The vapor-density of silicic ethyd was deduced from the fol- 
lowing data: 


Difference of weights of the bulb - - =0%5248 grms. 
Temperature of the balance, - - 14° 
Temperature of the oil-bath, - - 214°°2 
Barometer, - - - - - 761°4 mm. 
Capacity of the bulb, - - - - 211°0 cc. 

Air remaining in the bulb, - : 13 ce. 


Vapor-density =5'141. 

Calculated vapor-density, 4-986. 

The results thus obtained show that silicic ethyd corresponds 
to the chlorid of silicon, and that the reaction by which it is 
formed may be expressed by the equation : 

SiCl, +2Zn(C,H,),= Si(C,H,),+ 2ZnCl,. 

Silicic ethyd is a liquid eager g | bodies of the petroleum 
class in its aspect. It has an odor like the pure hydrocarbons 
of this series, and cannot be easily distinguished from them, 
except that instead of burning with a carbon-smoke, it gives a 
white smoke of silicic acid. 

The density of the liquid at 22°-7 compared with that of 
water at the same temperature, is 0°7657. 

In order to obtain considerable quantities of silicic ethyd, we 
used Frankland’s copper digester instead of glass tubes, which 
add to the inconvenience resulting from their small capacity, 
that of being liable to explode from the pressure of the gases 
formed as secondary products of the reaction. 

In the digester, 100 grms, of zinc-ethyd were operated u 
at once, and an excess of chlorid of silicon was * ee added. 
The first portions, which distilled below 140°, were a mixture of 
chlorid of silicon with silicic ethyd, and they were always treated 
over again with a fresh quantity of zinc-ethyd in the next ope- 
ration. 

We usually heated the digester in an oil-bath, at 180°-200°, 
using a gas-regulator of similar construction to Bunsen’s, and 
kept each charge at that temperature for about ten hours. After 
opening the digester and distilling up to 140°, water was added 
and the distillation continued as long as any silicic ethyd con- 
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tinued to pass over with the vapor; the apparatus was then 
cleaned ks new operation commenced. As an example of a 
number of such operations, we may cite one series in which 769 
grms. of zinc-ethyd and 480 grms. of chlorid of silicon were 
employed. We obtained 225 grms. of perfectly pure silicic- 
ethyd—about half the theoretical quantity. 

In order to understand the phase of the reaction, which 
results in the formation of gaseous products, and of metallic 
zinc, we examined the gases, which were given off on opening 
the digester, by passing them through bromine, freeing the gas, 
which was not absorbed, from the excess of bromine, and col- 
lecting it over mercury. The quantity evolved in an operation 
is very large, and there was no difficulty in using the first por- 
tions of the gas to remove the air from the apparatus containing 
bromine, and in collecting at the end a perfectly pure sample 
for analysis. 

The analysis of the gas, which was not absorbed by bromine, 
gave: 





Volume of the yas’ - . - - = 517 
Oxygen added - . - - 27°72 
Contraction - . - - - 13°10 
Carbonic acid - - - - 10°26 
Remaining oxygen determined by deto- 

nation with HH - - - 9°50 


Consequently two volumes of the gas contained 6:12 volumes 
of H, and 1°98 volumes of carbon vapor. 
A second analysis gave: 


Volume of gas - - - - = 6°66 
Oxygen added - . . - 26°61 
Contraction - - - - - 17°30 
Carbonic acid - - - - 13°02 
Remaining oxygen - - - - 2°94 


Two volumes of the gas contained 6:36 volumes of H, and 
196 volumes of carbon vapor. 

The gas was the hydrid of ethyl C,H,, two volumes of which 
contain six volumes of hydrogen and two volumes of carbon 
vapor. 

The bromid which was obtained by the absorption of a part 
of the gas by bromine, after having been washed with a solution 
of caustic potash, dried and distilled at 182°-134°, was analyzed 
with the following result : 


I. Substance =0°3695 grms. ; AgBr=0°7315 grms. 
II. Substance=0-2712 grms. ; CO, =0°1330 grms. ; H, O=0-0608 


grms. 
TI. Substance=0°3259 grms. ; CO, =0'1600 grms.; H, O=0-0690 
grms. 
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IL II. III. Calculated for C,H 4Br, 
C jane 13°35 13°42 ‘7 
H - 2°47 2°35 2°12 


Br 8448 wen He 8511 


The body is consequently the bromid of ethylene, and the 
gases, which are formed during the preparation of silicic ethyd, 
are simply those which are known to arise from the decomposi- 
tion by means of heat of zinc-ethyd. 

The question suggests itself: are intermediate products, aris- 
ing from an incomplete replacement of chlorine by ethyl in the 
chlorid of silicon, also formed? Such products should have 
the composition: Si(C,H;),;Cl; Si(C.H;),Cl.; Si(C,H;)Cls, and 
should boil at points intermediate between 152°, the boiling 
point of silicic ethyd, and 42°, the boiling point of chlorid of sil- 
icon. The question must be answered in the negative; for after 
a large number of fractionated distillations of the product 
obtained in an operation, where a considerable excess of chlorid 
of silicon was used, it could be separated almost completely 
into chlorid of silicon and silicic ethyd, and no bodies appeared 
with fixed boiling points between 42° and 152°. The small 
quantity of liquid, which was eventually obtained, distilling 
between these points, was treated with caustic potash, and gave 
no more of a compound containing oxygen than was ordinarily 
obtained in every preparation of silicic ethyd, and whose mode 
of formation is described below. 

We failed also to obtain intermediate compounds on heating 
chlorid of silicon and silicic ethyd together in sealed tubes for 
15 hours, at a temperature of 240°. The product could easil 
be separated by repeated distillation into the two bodies which 
were originally mixed. 

It appeared probable that silicic ethyd, and perhaps interme- 
diate bodies, might be formed by a process analagous to that 
employed by Frankland and Duppa* to obtain boric-ethyd, 
B(C,H;)s, namely : by the action of zinc-ethyd upon normal sili- 
cic ether. We found, however, that the two bodies do not act 
upon each other, even at a very high temperature; indeed the 
tenacity with which silicon retains its hold upou oxygen ren- 
ders this result not surprising. 

A most interesting phase of the reaction between zinc-ethyd 
and chlorid of silicon, is the one which gives rise to the forma- 
tion of the body containing oxygen, which has been noticed 
above. As has been already stated, concentrated sulphuric 
acids frees the crude silicic ethyd from a small quantity of a 
foreign body, which is soluble in the acid. This body separates 
from the solution when the sulphuric acid is diluted with water, 


* Annales de Chimie et Pharmacie, cxv, 319. 
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and floats upon the surface of the solution. It burns with a 
siliceous smoke, has a disagreeable odor until it has been purified 
by repeated distillations, and boils at about 235°. The product, 
which was purified as far as possible by a number of distilla- 
tions, was analyzed. 


L Substance=0°1861 grms. ; CO,=0°4090 grms. ; H,O=02068 
grms. 

IL The product of another operation, whose boiling point was 229°— 
235°. Substance=0°2535 grms.; CO,=05863 grms. ; H,O= 
02855. 

L Il, Calculated for O { Si(C,Hs)s 


Si(C.Hs)s 
C=59-94 57°71 58°54 
H=12°34 1251 12°19 


Only a small quantity of this body is produced in the prepa- 
ration of considerable quantities of silicic ethyd, and we have 
not succeeded in isolating it in a perfectly pure state during 
that preparation; its composition is, however, not doubtful, 
and we were able to recognize its identity with the same oxyd, 
which can be easily obtained and purified by a method described 
below. This ry must be derived from the oxyd of zinc, 
which is formed by the action of the air upon zinc-ethyd while 
charging the digester. Friedel and Ladenburg* have found 
that free and combined oxygen can be substituted for a part of 
the chlorine in chlorid of silicon, with formation of the oxy- 
chlorid, O 1 sick: This oxychlorid is probably formed in the 


digester from the oxyd of zinc, and acts upon the zinc-ethyd to 


form the oxyd O {Sic , whose analysis is given above. 
This oxyd ma 
triethyd .O | Sich , and as analogous with the simplest ether of 


e considered as the ether of the radical silicic- 


the ordinary series, O | CH silicon replacing the carbon, and 


ethyl the hydrogen. It is more difficult to decompose than the 
ordinary ethers, and resists the action of many of the agents 
which remove radicals from common ether ; one of us, however, 
has succeeded in obtaining a double decomposition by means of 
the chlorid of acetyl ; but the study of the products of the reac- 
tion is not yet completed. 


ACTION OF BROMINE ON Siuicic Eruyp. 


soon Senco, agen ote ethyd more completely from the 
compounds hitherto abtained by the action of the chlorids of 


* Comptes Rendus de l’Académie des Sciences, Ixvi, 539. 
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the elements on zinc-ethyd, than the manner in which it acts 
with bromine and chlorine; thus far the only reaction known 
for such bodies is that in which the union between the alcoholic 
radical and the other element is severed, and the bromine or 
chlorine takes the place of the alcoholic radical. 

The researches for instance, which have been made by several 
chemists* on stannic-ethyd, show that the action of bromine 
on that body is represented by the equation; Sn(C,H;),+Br.= 
Sn(C,H;); Br+C,H;Br. We expected a precisely similar reac- 
tion with silicic ethyd, and were surprised to find that the ethyl 
was held so strongly by the silicon, that it could not be re- 
moved by bromine or by chlorine, and that the only action was 
a substitution of the bromine or chlorine for hydrogen in the 
organic radical. 

Bromine does not attack pure silicic ethyd at the ordinary 
temperature; but when two atoms of bromine are heated in a 
sealed tube with silicic ethyd for 1} hours at 140°, the color of 
the bromine disappears completely, and on opening the tube a 
large quantity of pane theses acid escapes, while not a trace of 
bromid of ethyl can be obtained by heating the liquid. The 
contents of the tube distil at 160°—260°, leaving a small quan- 
tity of carbonized matter as a residue. 

We could not succeed in isolating a product with a constant 
boiling point by fractionated distillation. 

The portion of the liquid which distilled 230°— 240° ap- 
peared to have nearly the composition of the mono-bromated 
compound, but, on redistilling, the portion which distilled at a 
lower temperature, 220°—230°, was found to contain less 
carbon and hydrogen, and there was an appearance of decom- 
position during the distillation. 

I. Boiling-point =230°-240°. Substance =0-2990 grms. ; CO,=- 
04810 grms ; H,O=0°2400 grms. 

II. Botling-point=220°-230°. Substance=0°3245 grms. ; CO,=: 
04920 grms ; H,O=0°2400 grms. 

IIL Same substance=0°6250 grms. ; AgBr=0°5051 grms. 


. IL. IIL. Caleulated for SiCgHigBr. 
C 488 41°30 onan 43°65 
H 88 8-21 — 852 
jnid 84°38 85°87 


We suspected that the portion of the liquid having the highest 
boiling — might contain a dibromated product, and, after 
a distillation in vacuo, analyzed a body which distilled at 
120°-140°. 

__ * Frankland, Annalen der Chem. und Pharm., lxxxv, p. 329; cxi, p.44. Buckton, 
my os p. 218; cxii, p. 220; Cahours, Annales de Chim. et Phys., III, lxii, 
p. 276. 
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I. Boiling-point=120°-140° in vacuo. Substance=0°4600 grms. 
Ag Br=0'5360 grms. 
Z. Calculated for SiCgHigBro. 
Br=48°70 52°98 


Not succeeding in obtaining a pure monobromated silicic 
ethyd, we heated the first product analyzed with acetate of 
silver with the intention of obtaining an acetate, and finally of 
obtaining from the acetate by saponification with caustic 
potash an alcohol. The formulas of the bodies thus sought 
are, SiC,H C,H,O, and SiC;H HO. Neither of them, how- 
ever, were produced, and we obtained no better result by heat- 
ing the bromated product to 200° with an alcoholic solution of 
acetate of potassium. The treatment with caustic potash of 
the product which had been heated with salts of acetic acid 
failed to extract the slightest trace of acetic acid, showing that 
no acetate had been formed and the principal body which was 

: ae 
obtained was the oxyd, O SCH) whose formation we had 
already noticed in the preparation of silicic ethyd. This pro- 
duct boiling at 228°-231° was analyzed. 


L Boiling-point=228°-231°. Substance= 0:2222 grms. ; CO.= 
0°4748 grms. ; H,O=0°2417 grms. 


We found that the same oxyd was produced, whether the 
bromine were removed from the bromated silicic ethyd by 
treatment with acetate of silver, acetate of potassium or caustic 
potash. An analysis was made of a product which was ob- 
tained by heating the bromated silicic ethyd repeatedly with 
solid caustic potash, and which boiled at 2830—235°. 


IL. Boiling-point=280°-235°. Substance=0°3305 grms.; H,O 
=0°3660. 

) 3 TH, Calculated for O 

C=58'21 58°75 58°54 

H=12°09 12°30 12°19 


The last product was not entirely pure but contained a trace 
of bromine, and it is very difficult to remove the bromine com- 
pletely from the bromated product, even by a prolonged action 
of solid caustic potash. Several analyses which were made of 
the liquid, whic had not been treated so long a time with 
caustic potash, showed that it still contained a considerable 
quantity of bromine. 

It appears from these data that the bromated silicic ethyd, 
when treated with substances containing oxygen combined 
with metals having a strong affinity for bromine, loses the atom 


{ Si(C,Hs)s 
2 Si(CoHs)s 
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of ethyl in which the bromine was contained and takes up 

oxygen in its place. The reaction is probably represented by 

the equation : 

28i(C,H,),C,H,Br+2KHO=0 | SUCHY t2KBr+H.0+GH, 
2H 


When a small quantity of iodine is added to the bromine, 
bromid of ethyl is formed by their joint action upon silicic 
ethyd at 140°. 

The bromid of ethyl thus obtained, distilling at about 40°, 
was analyzed. 


I. Substance=0°6755 grms. ; CO,=0%5565 grms. ; H,O=0-2855 
grms. 
Calculated for C.H5Br. 
C=22-42 22°01 
H= 4°70 4°58 
Iodine is almost entirely without action upon silicic ethyd: 
2 equivalents of iodine were heated with one equivalent of 
silicic ethyd at 180° for 12 hours, very little iodhydric acid and 
not a trace of iodid of ethyl were formed. It is well known 
that all the other ethyds, obtained by a reaction similar to that 
which gives rise to silicic ethyd, are easily decomposed by 
iodine with the formation of iodid of ethyl. 


THE Oxyp oF Siuicic TRI-ETHYD. 


The reaction given above offers the most convenient means 
for obtaining the oxyd in considerable quantity, while its 
solubility in concentrated sulphuric acid, which has already 
been used to separate it from the pure silicic ethyd, serves also 
to free it from the traces of the bromated product, which 
remain after the action of caustic potash has been carried as far 
as possible. On treating the product analyzed above, No. II, 
with sulphuric acid a small quantity of a gas, which did not 
contain bromine was given off, and a small quantity of silicic 
ethyd containing a little bromine remained insoluble in the sul- 
phuric acid. The presence of silicic ethyd accounts for the 
slight excess of carbon and hydrogen of analysis Il. The 
larger part was dissolved in sulphuric acid and was separated 
from its solution by diluting with water. After having been 
washed with water and dried, # of it distilled at 228°—230°. 


I. Boiling-point =228°-230°. Substance=0°1970 grms. ; CO.= 
0°1495 grms. ; H,O=0-2160 grms. 
IT. Same substance=0°2860 grms. ; Si0,=0°1345 grms. 


The determination of silicic acid was made by heating the 
liquid in a sealed tube with strong nitric acid. 
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I. Il. _Caleulated for 0 | S041» 
C=58°07 — 58°54 
H=12:18 saci 12°19 
Si=.... 21°93 22°76 
The density of vapor of the oxyd of silicic triethyd was 
obtained from the following data: ' 
Difference of weights of the bulb=1:2245 grms. 
Temperature of the balance, 13° 
Temperature of the oil-bath, 285° 
Barometer, 760-0™m 
Capacity of the bulb, 284°0 c. ¢. 
Air remaining, 13ce. 
Vapor density, =8698 


Calculated for O SCH 851 


ACTION OF CHLORINE ON SiLicic EtHyp. 


When dry chlorine gas is passed into silicic ethyd in a vessel 
surrounded by cold water, the liquid is at first colored yellow 
by the absorption of chlorine; suddenly this coloration dis- 
appears and chlorhydric acid is disengaged, and from that 
time forward chlorhydric acid is disengaged as fast as the 


chlorine is absorbed, and no further coloration takes place. 
Not even a trace of chlorid of ethyl is produced.. In order to 
avoid the formation of products containing too large a propor- 
tion of chlorine, the operation is interrupted from time to time 
and all of the liquid, which boils at a temperature lower than 
160°, is distilled off, and the distillate is treated as before with 
chlorine. Finally the residues thus obtained are subjected to a 
fractional distillation. 

Although we operated on a considerable quantity of silicic 
ethyd, and made a large number of fractional distillations of 
the chlorated product, we were unable to isolate bodies having 
constant boiling points and corresponding in composition to the 
mono- and bi-chlorated silicic ethyd. Analyses were made of 
the products which distilled at different temperatures after a 
number of fractional distillations. 


L Boiling-point =180°-190°. Substance=0°2120 grms. ; CO,= 
0°4210 ; H,O=0°2085 grms. 
II. Same substance=0°3370 grms. ; AgCl=0°2670 grms. 


Repeated distillation decomposes partially the chlorated com- 
pound, and products having the same boiling-point contain a 
smaller amount of carbon and hydrogen after they have been 
distilled a number of times. 
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IIL. This analysis was made from a liquid whose boiling-point was 
180°—185°, but which had been distilled a larger number of 
times than the last. 

Substance=0°2540 grms. CO,=0°4750 grms.; H,O=0°2482 grms. 


The following analyses were made of products belonging to 
the same series of distillations as the first. 


IV. Botling-point=190°-200°. Substance=0°2585 grms.; CO, 
=0°4785 grms. ; H,O=0°2280 grms. 

V. Same substance=0°3135 grms. ; Ag Cl=0°3238 grms. 

VL. Another product boiling at 190°-200°. Substance=0-2345 
grms. CO,=0°4400 grms. ; H,O=0-2145. 


The composition of all these products approaches that of 
monochlorated silicic ethyd. 

I. IL. Til. IV. V. VI. Calculated for SiCgHi9Cl. 
C=5415 -.... 5100 5048 .... 51:17 53°72 
H=10°92 .... 1063 9°80 .... 10°06 10°64 
Citccwe BOG nccs suns BM Ln 19-00 


Corresponding results were obtained in the analysis of several 
other products distilling at about the same temperature. 

Two products boiling at a higher temperature had nearly the 
composition of the dichlorated silicic ethyd. 


I. Boiling-point =200°-210°. Substance =0°2245 grms. ; CO.= 
0°3875 grms. ; H,O=0-1817. 
II. Boiling-point=205°-210°. Substance=0°2435 grms. ; CO,= 
0°4155 grms. ; H,O=0°2015 grms. 
I. II. Calculated for Si C8HygCle, 
C=47'11 46°53 45°07 
H= 8°99 9°19 8°45 


The decomposition during distillation is so rapid in the 
neighborhood of 230°, that it was pushed no further. Accord- 
ing to the above analysis the boiling point of monochhlorated 
silicic ethyd is about 180°, and the boiling point of dichlorated 
silicic ethyd is about 210°. 

After having thus endeavored in vain to isolate the mono- 
chlorated and dichlorated products, we noticed that after a large 
number of fractional distillations a considerable portion dis- 
tilled at 190°-195°, and we made an analysis of this product. 


I. Boiling-point 190°-195°. Substance=0°2740 grms.; U0,= 
0°4930 grms. ; H,0=0°2380 grms. 
i, SiCgHigCl. Mean. SiCsHigCle. 


49-07 53°72 49°39 45°07 
9°65 10°64 9°54 8°45 


C= 
H= 
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It appears that, in a mixture of equal equivalents, the two chlo- 
rated products have a tendency to distil together at a constant 
temperature. Bauer* has noticed an analogous fact in regard 
to the bromids of ethylene and propylene. 

Distillation having been found ineifectual to separate the chlo- 
rated silicic ethyds, we sought to obtain a separation of these 
products, or better still, of their derivatives, by chemical means, 
and in this, after a number of experiments, we succeeded. 

We noted that the chlorated products are not attacked by an 
alcoholic solution of acetate of potassium, except at a high tem- 
perature, and also that the one containing two atoms of chlo- 
rine is more easily attacked than the other. In fact, the pro- 
duct containing most chlorine is destroyed at a temperature of 
130° to 140°, while the monochlorated product is not acted up- 
on at that temperature, and it can be separated from the other 
by taking advantage of this property. 

The chlorated bodies distilling at 180° to 200°, were heated 
for 3 to 4 hours, at 180° to 140°, in sealed tubes, with an ex- 
cess of melted acetate of potassium dissolved in absolute al- 
cohol. Chlorid of potassium is precipitated, and on opening 
the tubes a combustible gas is disengaged. On adding a con- 
siderable quantity of water to the contents of the tubes, the 
salts are dissolved, and an oily liquid is separated. This liquid, 
after having been washed with water and dried, was treated with 
strong sulphuric acid, in which the monochlorated silicic ethyd 
is insoluble, while the products of decomposition of the higher 
chlorated compounds are soluble. These last seem to consist 
principally of the oxyd of silicic triethyd. 

The insoluble liquid was drawn off by means of a pipette, 
washed with water, dried and distilled. We did not attempt to 
free it from the slight quantity of silicic ethyd which it con- 
tained, for fear of losing too much of the product, but pre- 
ferred to use it for the following reaction. The liquid obtained 
by the process described above, distilling 180° to 190°, was 
sealed in a tube, with an alcoholic solution of acetate of potas- 
sium, and heated at a higher temperature than before, namely, 
at 180°, for several hours. 


THe Acetic ETHER AND THE ALCOHOL OF SiLicic Ernyp. 


At 180°, the monochlorated product is acted upon by acetate 
of potassium, chlorid of potassium is formed, and on opening 
the tube no disengagement of gas is noticed, as in the case of 
the higher chlorated products. After adding water to the con- 
tents of the tube, a liquid separates out, which is mostly soluble 
in concentrated sulphuric acid. The treatment with sulphuric 


* Bulletin de la Société Chimique, i, p. 203. 
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acid was resorted to in order to purify the principal product 
from a small quantity of the undecomposed dduntad product, 
and of silicic ethyd, which remain insoluble. The solution in 
sulphuric acid was carefully decanted and slowly poured into a 
flask containing a considerable quantity of water in order to 
avoid an elevation of temperature. An oily liquid separated 
on the surface, which, after having been washed and dried with 
chlorid of calcium, distilled almost completely at 208° to 214°. 
It had a faint ethereal odor, and smelt also of acetic acid. It 
burnt with a luminous flame and a smoke of silicic acid. 

This liquid proved to be the acetate derived from silicic ethyd 
by the reaction which is represented — following equation : 
SiC,H,Cl + KC,H,0, = SiC,H,,C.H,O, + Cl. 

It may be considered as an acetic ether, in which the residue 


iC,H,, 


SiC,H, plays the part of monoatomic radical cE | O. 


At first the method of purification with sulphuric acid was not 
employed and the range of temperature at which the ether dis- 
tilled was larger. The following analyses were made of such 
products : 


I. Botling-point=200°-210°—Substance=0°2225 grms.; CO,= 
0 4845 grms.; H,O0=0°2278 grms. 

IL. Botling-point=209°-215°—Substance=0'2743 grms.; CO.= 
05900 grms.; H,O=0°2755 grms. 

IIL. Boiling-point=215°-225°—Substance=0°2940 grms.; CO,= 
0°6385 grms.; H,O=0°3100 grms. 

IV. Botling-point=219°-224°—Substance=0°2013 grms.; COz= 
04835 grms.; H,O=0°2115 grms. 


1. Il. I. IV. Calculated for SiCsHi9C2H302. 
C=5938 58-66 5923 58°78 9°40 
H=1137 1115 1171 #1167 10°89 


After the treatment with sulphuric acid a perfectly pure prod- 
uct was obtained. 


I. Boiling-point =208°-214°—Substance=0°2190 grms.; CO,= 
04790 grms.; H,O=0°-2210 grms. 
II. Boiling-point =209°-210°—Substance=0°2540 grms.; CO,= 
05560 grms.; H,O=0°2580 grms. 
Z IL. Calculated for SiCgHi9C2H 0x. 
59°65 59°69 59°40 
1121 11°28 10°89 
The results of an elementary analysis are not very decisive of 
the purity of a compound of ‘this nature, and the best means of 
obtaining the true composition of the ether of an acid is afforded 
by its saponification with caustic potash. 
Am. Jour. Sc1.—SEconp Serigs, Vout. XLIX, No. 147.—Mary, 1870, 
21 
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Our ether proved to be so stable, that its saponification could 
not be completely effected by heating it to 180° with an aque- 
ous solution of potash, but it can readily be accomplished by 
heating to 120°-130° with an alcoholic solution of caustic 

otash. 

I. 05954 grms. of the ether were sealed in a tube with four 

rms, of an alcoholic solution of caustic potash and with an 
additional quantity of alcohol. The saponification was effected 
by heating the tube to 180°. Four grms. of the potash solution 
required for neutralization 10°8 c.c. of a solution of sulphuric 
acid, containing 0°1118 grms. H,SO, per cubic centimeter. The 
contents of the tube, after the potash had been partially neu- 
tralized by the acetic acid derived from the saponification of the 
ether, only required 8°6 c.c. of the sulphuric acid solution for 
complete neutralization ; consequently the quantity of acetic 
acid present in the ether corresponded to 2°2 c.c. of the sulphuric 
acid solution. According to calculation it should have been 
26 c.c. In order to prove that acetate of potassium had really 
been formed, the neutralized solution was evaporated on a 
water-bath, and the dry residue was treated with absolute 
alcohol. Acetate of potassium was dissolved by the alcohol, 
and could be easily recognized on evaporating the solution. 

The other product formed during the saponification must be 
an alcohol of silicic ethyd containing the same radical as the 
above mentioned acetic ether, and, on repeating the experiment 
with a considerable quantity of substance, we succeeded with- 
out difficulty, on treating with water the alcoholic solution after 
pe in obtaining such a compound. The alcohol of 
silicic ethyd is a liquid lighter than water, and insoluble in it, 
and boiling at about 190°. Its formula is SiC,H,,OH. 


I. Substance incompletely purified distilled 185°-190°. Substance 
=0°1477 grms. ; CO,=0°3200 grms. ; H,0=0°1667 grms. 

IL Purified substance boiling 185° — 195° — Substance=0-2100 
grms. ; CO,=0°4600 grms. ; H,O=0°2855 grms. 

IIL Same substance=0°1970 grms. ; CO,=0°4820 grms. ; H,O= 


02210 grms. 

L Il. III. Calculated for SiC,H190H 
C=59°08 59°74 59°80 60:00 
H=12%54 12°46 12°46 1250 

The properties of this body, so far as we have studied them, 
are entirely similar to those of the alcohols of the ordinary 
series, which contain a large number of atoms of carbon. 

We have already shown that it forms an ether with acetic 
acid; it also forms an alcoholate of sodium, dissolving that 
metal with disengagement of hydrogen to form a gelatinous 
mass, which regenerates the alcohol and gives a solution of 
caustic soda, when it is treated with water. 
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It is apparent, from the facts above cited, that, in a certain 
class of reactions, the group of atoms, SiC,Hj, remains intact, 
and plays the part of a compound radical, in the same way that 
the ordinary alcoholic radicals, like ethyl, (C,H;), and amyl, 
(C;H,:), remain undecomposed in the same class of reactions, 
The new body, in its relations to many reagents, is simply a 
new hydrocarbon, with silicon substituted for a portion of the 
carbon. 

It is most remarkable that the presence of silicon in the 
hydrocarbon modifies its properties to so slight a degree : in fact 
we have considered silicic ethyd as belonging to the same class 
of bodies as the petroleum oils, and have applied to it the same 
methods of study which have been used so successfully by 
Pélouze and Cahours* in treating the American petroleums, 
and have obtained similar results. The want of the necessary 
material has prevented us from completing the study of the 
alcohol, but we hope to take up the research again. 

We may embody this idea of the theory of the constitution of 
silicic ethyd, and recall its analogy with a well known class of 
hydrocarbons, by naming it the hydrid of silico-nonyl. Thealco- 
hol is silico-nonylic alcohol containing the radical silico-nonyl 
Hyd of nonyl, (C,H), of which the silicic compound may 
be regarded as a product of substitution of silicon for one atom 
of carbon, should be obtained by the action of zinc-ethyd on the 
chlorid of carbon—CCl, + 2Zn(C,H;),=2ZnCl, + [C(C,H;), = 
CyH.], and we have made some experiments with a view to pre- 
paring it in this way. Thus far, however, we have failed to 
obtain the reaction with chlorid of carbon and zinc ethyl alone, 
and also with zine ethyl to which sodium has been added. 

Friedel and Ladenburgt have obtained a hydrocarbon by the 
action of zinc ethyd upon methyl-chloracetal, whose composi- 
tion is represented by the formula C(CHs),(C,H;),, and which 
must be regarded as analogous in constitution and mode of 
formation with the body, which we sought to obtain from the 
chlorid of carbon, so that the production of the latter may be 
considered as probable. 

We have noticed, while studying the bromated products of 
substitution of silicic ethyd, that in them the residue SiC,H,, 
combined with the bromine does not act like an alcoholic radi- 
eal, but that, when they are brought in contact with acetate of 
potassium, or with caustic potash, the atom of ethyl containing 
the bromine is separated from it and replaced by oxygen, to 
form the oxyd of silicic triethyd ; the same is true of the chlo- 
rated compounds, which contain more than a single atom of 


* Comptes Rendus de |’Académie des Sciences, lvi, p. 565, 1863. 
Comptes Rendus de |’Académie des Seiences, lxiii, p. 1083, and Bulletin de 
la Société Chimique, [2], vii, p. 65. 
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chlorine, and here the presence of silicon reveals itself in the 
hydrocarbon, determining a point of weaker cohesion, which 
results in the rupture of the union between itself and the carbon 
of the atom of ethyl containing the chlorine. In these last men- 
tioned reactions, therefore, an analogy is apparent between 
silicic ethyd, and the other known compounds of organic radi- 
cals with metals. 

The chlorated silicic ethyd, whose boiling point was 210°- 
220°, was experimented upon, and the body was heated with an 
excess of acetate of potassium in alcoholic solution. On open- 
ing the tubes we found that the same gas was given off in 
greater abundance, whose production we have already noticed 
from the higher chlorated compounds which approach the mono- 
chlorated compound more nearly in their composition. In one 
operation we observed that the gas, which was first evolved, 
contained chlorine, and could be absorbed by bromine; this was 
not the case with the gas given off afterwards. 

In another operation, in order to obtain a clue to the reaction, 
we passed the gas into a-solution of subchlorid of copper in 
ammonia, and then into bromine. A small quantity of the 
cupric compound of acetylene and of the bromid of ethylene, or 
of chlorated ethylene, was formed. 

The principal product of the reaction was the same oxyd of 
silicic triethyd, which was produced by the action of acetate of 
potassium on the bromated silicic ethyd. 

This product was treated as before, with sulphuric acid to 
purify it, and the following analysis was made of it: 

L Substance=0'2210 grms. ; CO,=0°4745 grms. ; H,O=02460 
grms. 


Si(C,Hs) 
I Calculated for of SCH 


C=58'55 58°58 
H=12'36 12°19 
It is possible that the formation of this compound may be 
represented by the equation : 


2Si(C,H;),C,H;Cl,+2KC,H,0,=2KC1+O0(C,H,0).+ 
Si(C,H,), 
2CHLCI+0 1 SiCtH. 

The formation of acetylene may be due to the action of chlo- 
rated ethylene upon the acetate of potassium, according to the 
equation : 

C.H,Cl + K C,H,0.= HC,H,0, + KCl + C,H. 

This interpretation of the reaction can not be considered as 
established without further verification ; but one fact is unques- 
tionable, and appears to us very important, namely : that it isan 
atom of ethyl containing two or more atoms of chlorine, which 
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separates from the silicic ethyd to give rise to the oxyd, and 
consequently the continued substitution of chlorine for hydro- 
gen takes place in an atom of ethyl already containing chlorine, 
and not as might have been expected in an atom of ethyl, which 
contained no chlorine already. The fact is contrary to our 
usual ideas, founded upon the electro-chemical theory in regard 
to chemical affinity, and its significance in the study of organic 
radicals is easily appreciated. According to the theory, a group 
of atoms, freee: containing chlorine, should be less inclined to 
receive a further amount, and the substitution should take place 
by preference in the atoms of ethyl which are free from chlorine. 

The observation which we have made is not without analogy, 
for Licben* has shown that, in the action of chlorine upon 
ordinary ether, the substitution of two atoms of chlorine 
takes place in one of the atoms of ethyl to form the body, 
Gr *t O, while the other atom of ethyl remains unacted 
upon. It is remarkable that this analogy should exist between 
ether and silicic ethyd, a body resembling a hydrocarbon so 
much more clearly en ether does. 


OXYDATION OF Sruicic Eruyp. 


We have already stated that silicic ethyd is a very stable 
compound, and that in order to oxydize it completely with 
strong nitric acid or with a mixture of chlorhydric acid and 
chlorate of potassium, it is necessary to operate at a tempera- 
ture of 180°. We endeavored to obtain a partial oxydation 
by heating with fuming nitric acid at a lower temperature, and 
for this purpose an apparatus was made entirely of glass, in which 
the silicic ethyd was boiled with the nitric acid, and the vapors 
were condensed and made to flow back into the vessel ae 
was heated. After prolonged ebullition, during which nitrous 
fumes were given off, the product was washed with water and 
treated with ether, in which it was in great part soluble. On 
evaporating the etheric solution a viscous liquid was obtained, 
which could not be distilled, but which was dried in vacuo over 
sulphuric acid and analyzed. 


I. Substance=0°2275 grms. ; CO,=0°3880 grms, ; H,O=0°2010 
grms. 
IT. Substance=0°3205 grms. ; S’iO,=0°1960 grms. 
t. II. Calculated for SiO0(C2Hs)s 
C=4651 eons 47°05 
H= 9°81 on 9°80 
Sis .... 28°53 27°45 


* Bulletin de la Société Chimique, Il, viii, p. 429, and Annalen der Chem. und 
Pharm., exli, p. 236. 
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These numbers accord very nearly with those required by 
the composition of an oxyd SiO(C,H;), in which two atoms of 
of ethyl are replaced by one atom of oxygen, and the body 
would be the next more advanced product of oxydation to 
the oxyd of silicic triethyd, but, as we have not made sufficient 
experiments to determine the chemical properties of this sub- 
stance, we are unable to form a decided opinion as to its true 
nature. 


S1ticic METHYD. 


We first attempted to prepare silicic methyd by means of 
mercuric methyd and chlorid of silicon. The two bodies were 
heated together in a sealed tube for 15 hours at 180°-200°; 
lamellar crystals of mercuric chlorid and methyd (HgC,H,Cl) 
were formed, and a gas which was not absorbable by bromine 
was given off on opening the tube. The liquid contents of the 
tube were distilled with caustic potash in order to destroy the 
chlorid of silicon, and were found to consist chiefly of unde- 
composed mercuric methyd together with a small quantity of a 
more volatile body, which seemed to be silicic methyd. This 
mode of preparation not being advantageous, we had recourse 
to zinc methyd in the next operation. 

The mercuric methyd was transformed into zinc methyd b 
the process given by Frankland, and the latter was heated wit 
an excess of silicic chlorid for several hours at 200°. A 
reaction commences at 180°, but a temperature of 200° is neces- 
sary to render it complete. The tube contained chlorid of zinc 
as a white powder, and we were able to obtain from it by dis- 
tillation a volatile liquid, which, after having been washed with 
a solution of caustic potash, had the same properties as the 
silicic methyd obtained with mercuric methyd. 

The preparation of zinc methyd by means of the mercuric 
methyd is tedious and disagreeable, and we therefore preferred 
to obtain it by the action of zinc upon the iodid of methyl, a 
method which has been already employed by Butlerow* on a 
small scale. Instead of the glass tubes which he employed, we 
used Frankland’s digester, in which we heated zinc-turnings at 
120° with iodid of methyl, taking the precaution to interrupt 
the operation from time to time in order to cool the digester 
with ice-water, and to open it to allow the escape of the gasest 
which form in large quantity. We obtained in this manner, 

* Bulletin de la Société Chimique, v, p. 582. 

+ Notwithstanding Mr. Butlerow’s assertion (Annalen der Chem. und Pharm., 
cxliv, p. 39), that the zinc methyl gases are not poisonous, one of us has repeatedly 
experienced ill effects from breathing them, and it is advisable to set them on fire 
as they issue from the digester. It is possible that the difference between our own 


observations and those of Mr. Butlerow may be due to impurities in the zinc or to 
the fact that we used a copper digester. 
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by distilling directly from the digester, zinc methyd, which still 
contained a little iodid of methyl. This product was treated 
in the digester with zinc turnings and chlorid of silicon, after 
we had assured ourselves that chlorid of silicon does not act 
upon metallic zinc at the temperature employed, but only 
upon the zinc methyd which is formed from it. Indeed chlorid 
of silicon is not decomposed even by sodium except at a high 
temperature. 

In order to allow the zinc to act upon the small quantity of 
iodid of methyl contained in the zinc methyd, the digester 
was first heated for 12 hours at 120°, and then for 10 hours at 
200° to effect the reaction between the chlorid of silicon and 
the zinc methyd. The digester was cooled with ice before it 
was opened. After the escape of the gas the product was dis- 
tilled into recipients cooled with ice, and then treated at 0° 
with a solution of caustic potash in order to destroy any excess 
of chlorid of silicon which might be present. It is important 
to employ nearly equivalent quantities of zinc methyd and of 
silicic chlorid, because the heat which is developed by the 
action of the caustic potash upon the excess of either occasions 
a loss of the silicic methyd. 

Silicic methyd obtained by this process is a clear transparent 
liquid, lighter than water and boiling at 30°-31°. It burns 
with a luminous flame and a smoke of silicic acid. The follow- 
ing analyses were made of this substance: 


I. Substance=0°1855 grms. ; CO,=0°3660 grms. ; H,O=0°2275 


grms. 


The substance was burnt too quickly in the first analysis 

and a loss of carbonic acid was occasioned. 
II. Substance=0'1940 grms. ; CO,=0°3875 grms. ; H,O=0°2350 

grms. 
: Bs II. Calculated for Si(CHs), 

C=53°81 54°47 54:54 

H=13°63 13°46 13°63 
The determination of silicon in this substance presents un- 
usual difficulties, on account of its great stability in contact 
with oxydizing agents and its volatility. We employed the 
method, which was used for the silicic ethyd, but here it is 
necessary to enclose the substance in a bulb which is broken 
after pe Hood the tube. (Silicic ethyd boils at so high a tempera- 
ture, that it can be weighed in a long narrow tube with a cork). 
Fuming nitric acid was the oxydizing agent used, and the 
silicic methyd was heated with it for two days at 200°, but was 
found on opening the tube not to be completely decomposed. 
In a sued determination we used a very Tenge excess of fum- 
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ing nitric acid and heated for forty hours at 250°-300° and 
obtained the following result: 


Substance=0°2330 grms. ; SiO,=0°1405 grms. 
Si= 29°85 p.c. calculated=31°81. 


It is difficult to remove the silicic acid completely from the 
tube by a treatment with caustic potash, and either there was a 
loss in manipulation, or the silicic methyd was not completely 
decomposed even at 300°. 

Two other determinations made at a still higher temperature 
were lost from the bursting of the tubes. 

The above analyses leave no doubt that the composition of 
silicic methyd is represented by the formula: Si(CH,),, and this 
result is completely in accordance with the vapor density deter- 
mination made by Gay Lussac’s method. 


Substance employed=0°18138 grms. 

Temperature of the bath 100°. 

Height of the barometer 751°7 m.m. at 8°. 

Volume occupied by the vapor 85 c.c. 

Height of the mercury in the measuring tube 194 m.m. 
Vapor density by experiment =3°058 
Vapor density by calculation =3°045 


If the silicic ethyd represents the hydrid of silico-nonyl, the 


silicic methyd is the hydrid of silicopentyl, SiC,Hy,, or the 
silicated substitution product of the hydrocarbon of the amylic 
alcohol series. 

The want of material has prevented us from carrying the 
study of this body farther; we will only call attention to the 
great difference in the boiling points of theses homologous 
silicated hydrocarbons. 

Silicic ethyd boils at 152°5 centigrade. 
Silicie methyd “ 80°: = 


Difference = 122°°5 “ 


This difference corresponds to 80° for each increment of 
CH, and is quite at variance with Kopp’s law. This fact is the 
more remarkable since we have shown that in the homologous 
silicic ethers of the normal series, the difference of boiling-point 
corresponding to an increment of CH, is 11° and in the disilicic 
ethers it is only 5°. 


Sruicic EtHypD AND METHYD. 


It is obvious that considerable interest attaches to the com- 
= of the series of the silicated hydrocarbons, of which we 
ave described the members corresponding to the pentyl and 
the nonyl group, and it appears probable that all the inter- 
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mediate ones may be obtained by the simultaneous action of 
zinc methyd and zinc ethyd, in different proportions upon the 
chlorid of silicon; we have not yet, however, been able to make 
any extended researches in this direction, but will give the 
result of a single experiment conducted on a small scale. 

In order to prepare a mixture of zinc methyd and zinc ethyd, 
we heated in the digester for 24 hours at 100°, a mixture of 
iodid of methyl and of iodid of ethyl with zinc turnings. 
The liquid after distillation was found to contain iodine, and it 
was reheated for 48 hours with the pulverized alloy of zine 
and sodium and with zinc turnings; we thus obtained 35 grms. 
of a product, whose boiling-point was-lower than that of zine 
ethyd. To this product 8 grms. of zinc methyd were added 
and 85 grms. of the chlorid of silicon, and the whole was 
heated for seven hours at 195°. The resulting product was 
distilled, washed with a solution of caustic potash, and 
treated with strong sulphuric acid, 10 grms. of a liquid, in- 
soluble in sulphuric acid were obtained, and were submitted 
to a fractional distillation. The greater part passed at 63°-67°. 
This portion was analyzed. 


L Substance=0°1776 grms. ; CO,=0°4240 grms. ; H,O=0-2284 
grms. 
Si(CHg) (C2Hs)s Si(CHs)2 (CyHs)g 
C=65'11 64°61 61-20 
H=14-28 13°84 13°79 


It would Parl from the analysis that this body is silicic 


methyd-tri-ethyd nearly pure, but its low boiling-point renders 
this highly improbable, and it is possible that the high per- 
centage of carbon and hydrogen may be due to the presence of 
. some saturated aa sect hy According to its boiling-point it 
should be silicic tri-methyd ethyd, but we had not a sufficient 
_—— of material to make further experiments in order to 
etermine its true composition. It is certain that the body 
was neither silicic methyd nor silicic ethyd but an interme- 
diate product. 
The bodies studied in this research belong to the same type 
as chlorid of silicon. 


Chlorid of silicon, SiC], 
Silicic ethyd, SC He 
Chlorated silicic ethyd or chlorid of silico-nony] Si(C,H,)(C,H,C)). 
Acetate of silico-nonyl, Si(C,H;)(C,H,C,H;0,). 
Silico-nonylic alcohol, Si(C,H;).(C,H,OH). 
Dichlorated silicic ethyd, Si(C,H;s)s(C,H,Cl,). 


Except the oxyd which has a strong tendency to form in so 
many reactions, and which belongs to a different type: namely, 
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to one in which two groups of molecules are linked together 
through the medium of oxygen. It may be referred to the 
same type as the disilicic ethers. 


Disilicic hexethylic ether, O 1 SGEOy 
3**5\' /8 


epee ae Si(C,Hs)s 
Oxyd of silicic tri-ethyd, O Si(C,H,)s 


The oxychlorid of silicon, O ace 


belongs also to the same type. 

In some of these compounds the chlorine is represented as 
combined with carbon in the place of hydrogen, and in others 
as combined directly with silicon. The difference in formulas 
is justified by the marked difference in properties which the 
chlorine exhibits in the two kinds of combination. 

Compounds containing chlorine combined directly with sili- 
con are readily decomposed by water with formation of chlorhy- 
dric acid; while the chlorine in the other class of compounds 
displays the same inertness, which characterizes it in hydro- 
carbons, and is not acted upon by water, and only at a very 
high temperature by acetate of silver. Exactly the same dif: 
ference of properties obtains for the radical of acetic acid con- 
tained in the acetins of silicic ether, where it is in direct com- 
bination with the silicon, and the same radical contained in the 
acetate of silico-nonyl, where it is in combination with carbon. 

Only one point remains in which the analogy between silicon 
and carbon is incomplete. We have said that the most charac- 
teristic property of carbon in organic bodies is its power of 
combining directly with itself to form a complex molecule, 
capable of combining still farther with other elements, as when 
two atoms of carbon, C,, combine with six atoms of hydrogen 
to form the hydrid of ethyl, C,H, All the bodies thus far 
discussed belong to the simplest type of carbon compounds, as 
CH, and its analogue SiH,; and in silicic ethyd 4 times C,H, 
occupy the place of H,; but Friedel and Landenburg* have 
lately completed the analogy and obtained the body, Si,(C,H;)., 
belonging to the same type as Si,H, and O,H,, showing that 
even in its quality of forming condensed compounds silicon 
resembles carbon. 


* Comptes Rendus de l’Académie des Sciences, Ixviii, p. 920, 1869. 
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Art. XXXIIL—Deseription and Analysis of the Franklin County 
Meteoric Iron; with remarks on the presence of Copper and 
Nickel in meteoric trons ; the method of analyzing the same; and 
the probability of the Lead in the Tarapaca iron having been orig- 
tinally foreign to that mass; by J. LAWRENCE Situ, Louis- 
ville, Ky. 


1. The Franklin County Meteorie Iron. 


THE Franklin County meteoric iron was first brought to my 
attention in a blacksmith shop in Frankfort, Kentucky. It was 
carried there to be tested in regard to its quality as iron; being 
supposed by its discoverer to indicate an iron mine. Mr. Nel- 
son Alley became possessed of it, and kindly presented it to me. 

It came from a hill eight miles southwest of Frankfort, lat. 
88° 14’, long. 80° 40’ (Greenwich), and was discovered in 1866. 
It passed into my possession in 1867, and was then described by 
me, but the manuscript was lost after its leaving my hands, and 
the original notes were displaced ; the notes have been recently 
discovered and the iron again analyzed. 

Its form is somewhat globular, with a highly crystalline 
structure. Its weight was twenty-four pounds, and this appears 
to have been its original weight, only a few flakes having be- 
come detached by the rusting through of some of the fissures 
—sp. grav. 7°692. 

Its composition when perfectly freed from rust and earth is 


99°52 


Having, as it will be seen, the usual composition of meteoric 
irons. 
While on the subject of this iron, I will add some remarks. 


2. On the presence of Cobalt in Meteoric Irons. 


My attention has been directed again and again to meteoric 
irons, whose analyses are given without mention of the presence 
of cobalt, and in some instances, with the distinct statement that 
it is absent, as in the recent examination of a meteoric iron from 
Auburn, Macon county, Alabama, by Professor Shepard, who 
states that “neither cobalt, tin nor copper was detected in this 
iron.” I cannot but suggest the importance of making a most 
critical examination of these irons before pronouncing this fact ; 
for in every analysis that I have made of meteoric irons, (over 
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one hundred different specimens), with this in view, cobalt has 
been invariably found, along with a minute quantity of copper. 
A great many of the analyses made were of irons that had been 
previously examined without a recognition of the cobalt. 

The presence of these ingredients, even in small quantities, is 
a matter of considerable mineralogical interest, as is the case of 
the presence of small quantities of other elements in many min- 
erals ; a fact that I will have occasion to refer to at some future 
time, in connection with leucite and other silicates. 

As a guide to those who may wish to know the manner of 
my examination of meteoric iron, I will givea little in detail the 
method adopted in separating the metals. 

Method of analysis.— A small piece of the iron is selected, 
perfectly free from crust and earthy matter. I sometimes plunge 
the fragment into nitric acid, somewhat diluted, warm the acid 
and continue the action for a few seconds, withdraw the iron, 
wash well and dry it. The piece selected for analysis should 
be about one gram, or a little over, (except where the copper is 
sought for quantitatively, and then at least ten grams should be 
used for the copper estimate alone). Treat the iron in a porce- 
lain capsule, or glass flask, with a mixture of hydrochloric 
and nitric acids, consisting of four parts of the former to 
one of the latter, and about as much water as acid; dissolve 
over a water-bath ; if a capsule be used, invert a funnel over the 
mixture, the edges of the funnel entering the capsule, but not 
touching the mixture. Continue the action on the water-bath 
until the solution is complete, evaporate to dryness (having 
washed what may adhere to the inner surface of the funnel into 
the capsule), then add a little more hydrochloric acid and evapo- 
rate again nearly to dryness; this is done to insure driving 
off the last portion of nitric acid, and rendering the iron easily 
soluble. Add to the contents of the capsule an ounce or two 
of water, and, if there be a residue, it must be collected on a 
weighed filter, dried, weighed, and reserved for future examin- 
ation; if the quantity be too small for examination, a larger 
portion of the iron must be examined with special reference 
to this residue—which most commonly is a dhinte, but may 
contain carbon or chromic iron (chromite). 

If, however, there is no residue, proceed to the next step at 
once without filtering ; if the solution has been filtered, the fol- 
lowing steps are the same. Examine first for sulphur. This is 
done by iiding a few drops of chlorid of barium ; if there is a 


precipitate, it is collected on a filter, and the sulphate of baryta 
obtained furnishes the amount of sulphur present. Next pass 
a stream of sulphuretted hydrogen through the filtrate to com- 
plete saturation, age A adding a drop or two of sulphuric 


acid; much sulphur will be deposited and a very minute quan- 
tity of copper (not traceable by the color of the precipitate, but 
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only recognized by the most delicate tests after the sulphur of 
the collected precipitate is burnt away) ; the solution, thrown on 
a filter, leaves the precipitated sulphur, the little trace of copper, 
and all the excess of the baryta that had been added, if the ex- 
cess had been slight. The filter is then ignited in a porcelain 
crucible—the residue treated with a few drops of nitric and sul- 
phuric acids, which suffices to dissolve the copper, and when 
evaporated to dryness leaves the copper in the form of sulphate, 
slightly acid, as there is no necessity of heating so high as to 
drive off the very last trace of sulphuric acid. The presence of 
the trace of copper is easily shown by adding a drop or two of 
water to dissolve the sulphate, and with the end of a glass rod, 

lacing a little of the solution on a clean and bright surface of 
iron, as the blade of a knife, for instance. In no examination of 
a meteoric iron have I failed to detect copper by this means. 

When more iron is used, and there is consequently more cop- 
per, it can be separated and weighed. Tin and lead will also be 
found in the precipitate, if they be present, but I have never 
detected either, except lead in the case of the Tarapaca iron, 
which I have every reason to believe was originally foreign to 
the iron. 

The sulphuretted hydrogen precipitate, which I have always 
obtained, is so minute in a gram of iron that it may be dispensed 
with, and the iron, nickel and cobalt be separated, which is 
accomplished as described a little farther on. If, however, sul- 
phuretted hydrogen has been used, the iron in solution is in 
the form of protoxyd, and must be converted into the peroxyd, 
which is accomplished by adding a little chlorate of potash and 
hydrochloric acid that have been made to react on each other 
by heating, before adding it to the boiling solution of iron, &c. 

The solution of iron should have a bulk of ten or twelve 
ounces; to it is added a solution of carbonate of soda in suffi- 
cient quantity to nearly neutralize the free acid ; the iron is now 
precipitated by acetate of soda, with all the well known pre- 
cautions. I wash this precipitate only partially, and detach it 
from the filter by washing it into a beaker, and re-dissolving it 
by hydrochloric acid, and precipitate it a second time by acetate 
of soda; I then subject it to complete washing, and esti- 
mate the iron in the way usually employed. This second pre- 
cipitation is necessary to separate an appreciable quantity of 
nickel remaining in the acetate of iron after the first precipita- 
tion; and after considerable experience, I must say that it is the 
only method of separating, with any degree of accuracy, iron 
from nickel. 

The solution separated from the iron, and containing nickel 
and cobalt, is concentrated down to four or five ounces, then 
treated with caustic potash or soda, thrown on a filter, and 











334 J. L. Smith on Lead in Meteorite Irons. 


washed with hot water, with all the usual precautions when 
nickel is precipitated by an alkali. The precipitate is dried, 
ignited oak weighed ; after which it is dissolved in nitric acid 
over a water-bath, and the acid solution evaporated nearly to 
dryness; about two or three drams of water are added, then a 
concentrated solution of nitrite of potash, then an excess of acetic 
acid ; this is now set aside for forty-eight hours, during which 
time the nitrite of cobalt is completely separated; it is next 
thrown on a filter, washed and estimated in the manner pro- 
posed by the author of this method; I usually employ a con- 
centrated solution of the sulphate of potash to wash with. This 
method, to say the least of it, has in my experience proved 
fully equal to the cyanid method, and is much more simple; 
and by it I have never failed to detect and estimate cobalt in 
every meteoric iron that has come under my examination. 

In examining for phosphorus, the following method is adopted: 
To three or more grams of the iron in a porcelain capsule, add 
nitric acid diluted with water; then invert a funnel over the 
mixture, to protect from loss during the action, evaporate to dry- 
ness over a water-bath, and then on a sand-bath to a tempera- 
ture of 500° or 600° ; the iron is thus converted into an oxyd with 
little or no nitric acid remaining, and the phosphorus is trans- 
formed into phosphoric acid that is now combined with oxyd of 
iron. The residue is detached as thoroughly as possible from 
the capsule, and mixed with twice its weight of carbonate of 
soda, or, better still, with a mixture of carbonates of soda and 

tash ; a little carbonate of soda added to the capsule, and 
rubbed with a pestle, detaches the last portion of oxyd of iron, 
or rather leaves so small an amount as to make no error in the 
future steps of an analysis where the original quantity of phos- 
phorus is so small. 

The mixture of oxyd of iron and phosphate is now to be 
heated in a platinum crucible to the point of fusion of the car- 
bonates for about twenty minutes; then heat the mass with 
water, when the excess of carbonates will be dissolved, and 
what agp may have been formed; the phosphates will 
represent all the phosphorus in the iron. Now neutralize the 
carbonate with hydrochloric acid, and estimate the phosphorus 
in the ordinary way, by a magnesia salt. 

With regard to the detection of chromium, and other special 
constituents of some meteoric irons, especially those containing 
some siliceous minerals intimately mixed in the iron, it is not 
the province of this paper to discuss. 


8. Lead in Meteoric Irons. 


The only instance of the finding of lead in meteoric irons is 
that of the Tarapaca iron, found in 1840, in Chili, which was 
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examined by Mr. Greg ; the metallic lead was detected by him 
in small masses of varied dimensions. 

I have examined several specimens cut from the original 
mass of iron, two of which are in my possession, and my con- 
viction is, that the metallic lead was altogether foreign to the 
iron when it originally fell, and has been doubtless derived 
from lead with which the mass was probably treated by the 
original discoverers for the purpose of extracting some precious 
metal, they being ignorant of its true nature. My reasons for 
coming to this conclusion are, that the lead is found in cavities 
near the surface of the iron, these cavities having channels of 
more or less size leading to the exterior of the mass ; the iron is 
honey-combed in its character in many places, which is evident 
to the eye, and is also indicated by its specific gravity 65. In 
pieces of the iron, detached from the interior of the mass and ex- 
amined with the utmost care by a magnifying glass to see that 
there is no possible fissure in it, no lead has been found. These 
pieces are exceedingly difficult to obtain, and can only be had in 
very small pieces. 

he crust of the iron having the most cavities furnishes most 
lead, and is in some parts covered by a fused yellow crust of 
oxyd of lead; this last fact has no significance, however, in the 
present consideration of the matter. Without venturing to in- 
sist too sharply on the view here taken, after the careful exam- 
ination of so distinghished an observer as Mr. Greg, I recom- 
mend this view of the subject to those having larger specimens 
of the iron than myself. 








Art. XXXIV.— Remarks on the alkalies contained in the min- 
eral Leucite; by J. LAWRENCE SMITH. 


IN examining recently many of the silicates containing alka- 
lies, my attention has been called to Leucite, and it is on that 
mineral especially that I would now remark, reserving for 
another time my observations on the other silicates. 

The specimens of leucite examined came from four localities, 
Vesuvius, Andernach, Borghetta, and Frescati. They were 
about as good specimens as are obtained from those localities, 
although all of them were not equally pure. The alkalies 
found in each calculated as potash were— 


Vesuvius, - - 21°85 
Andernach, 20°06 
Borghetta, 20°68 
Frescati, 20°38 
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The specimen from Andernach was analyzed for the silica, &c., 
and found to contain silica 54°75, alumina 23°08, and 1°55 of 
oxyd of iron; this last seemed to be mechanically disseminated 
through the crystals. 

I say above in relation to the alkalies “all calculated as pot- 
ash,” for the reason that there is a notable quantity of rubid- 
ium and cesium present in all the specimens above mentioned. 
In fact, by the method adopted in testing for these alkalies 
abundant indications are obtained of the presence of rubidium, 
cesium (the last not so readily), even when operating on but 
half a gram of the mineral. I am now engaged in working out 
a method of estimating quantitatively rubidium and cesium in 
the presence of other alkalies; by this method, not yet perfected, 
the quantity of these alkalies in leucite is found to be about 
vs of one per cent of the entire mineral. 

Of course it is not at all remarkable that the potash in the 
different specimens of leucite should be the same; but it isa 
matter of interest to know that, from whatsoever locality it 
comes, this minute quantity of rubidium and cesium occurs 
with it. On some future occasion I hope to be able to bring 
together certain generalities in this connection of more or less 
interest to mineralogists. 

I have also detected rubidium in half a gram of margarodite 
and Warwick mica, and have failed to detect it in apophyllite, 
thomsonite, pectolite, elzolite, chesterlite, cancrinite and other 
silicates. 








ArT. XXXV.— Examination of a new and extraordinary Gas 
Well in the State of New York ; by Professor HENRY WURTz. 


[Read to the New York Lyceum of Natural History, March 14, 1870.] 


A NEW and copious outburst of gas has recently been ob- 
served in the township of West Bloomfield, county of Ontario, 
and State of New York, about twenty miles south of Rochester, 
and sixteen miles west of Canandaigua. 

It is now about four years since the owner of the ground, 
Mr. Beebe, while boring with the hope of getting petroleum, 
struck the cavity from which the gas flows, at a depth, as he states, 
of 500 feet. The bore-hole is tubed down to, and into, the solid 
rock, and the tube stands about ten feet above the surface. This 
tube is five inches in diameter ; and the issuing gas, when burn- 
ing, as it was when I saw it, gives in a still atmosphere a flame 
some thirty feet in height. The flow has been stated independ- 
ently by two parties, who have measured it with large balloons of 
known capacity attached to the outlet, to be from four to five 
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feet per second, equivalent to from 15,000 to 18,000 feet per 
hour, or, in the mean, at the rate of about 400,000 cubic feet of 
gas per day. From observation on the spot, without any means 
of exact measurement, however, I am prepared to believe the 
probability of this enormous evolution of combustible gas from 
the bowels of the rocks. Such a flow really corresponds to a 

ressure of but a few feet of water. Ten inches should, accord- 
ing to calculation, drive through a pipe 500 feet long and five 
inches in diameter 22,000 feet per hour of gas, of the density 
which I have found for this, namely, 0°7. There is, however, 
here an important residual projectile force, in addition to this. 
This flow has now gone on for more than four years, and accord- 
ing to the testimony of residents of the vicinity, without any per- 
ceptible diminution of energy ; indicating, in the aggregate, an 
escape of some 600,000,000 of feet, about half the yearly make 
of our largest gas manufacturing company, the Manhattan. The 
most remarkable feature is the absence of diminution of flow for 
so long a time,in connection with the low pressure indicated. I 
hence infer the probability of an indefinite continuance ; as the 
gas must originate not from a reservoir in a state of compression, 
but from huge masses or surfaces of rock, from which it oozes out 
gradually at every pore. This inference is justified from the phe- 
nomena of other fountains of natural gas, of which so many are 
known to have flowed from time immemorial without exhaus- 
tion. As to the geological age of the bed from which this gas 
comes, I was told that Professor Hall, having been consulted, 
considers it to be most probably the Marcellus shale; and on 
consultation with Dr. R. P. Stevens, whose acquaintance with 
both the geology and topography of this section is minute, I 
find him to agree that a bore-hole 500 feet deep, in this locality, 
would be very likely to terminate in the Marcellus, the beds of 
which are here probably a hundred feet in thickness. The out- 
crops of the Genesee slate (which cross to the southward of this 
locality, its horizon being some twelve hundred feet higher than 
that of the Marcellus) also emit combustible gas copiously in 
places. I cannot dwell at this time, however, on the geological 
question, but must pass to the chemical examinations. These 
are still in progress, but much that has interesting has neverthe- 
less been developed. 

The points, which I attempted to determine on the ground, 
though with very imperfect means, were the temperature with 
which it issues, the photometric power (which is quite apprecia- 
ble), and the effect of intense cold upon the latter. 

The temperature.—A small hollow semi-cylinder of wood, closed 
at the bottom, was cemented with beeswax against the side of the 
well-tube near the ground, filled with quicksilver, and the ther- 
mometer inserted. It was found, however, that the temperature 
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was not constant, showing a heating of the iron by radiation and 
conduction from the flame above. At one time, however, the 
temperature sunk to 59° F., so that the true temperature is be- 
low this, it may be as low as 50°; very low for a depth of 500 
feet. Doubtless the gas is cooled by expansion from a state of 
compression. (A curious suggestion occurs here regarding cau- 
ses of irregularity in increase of temperature in descent in some 
fossiliferous rocks.) 

The candle power was determined with a standard candle by 
contriving a small dark room with a large blanket shawl, using 
of course the Rumford or shadow test. The gas was burned 
from a five-foot steatite-tip bats-wing burner, being first passed 
through a glass tube so stuffed with cotton as to reduce the 
pressure just to that which gave the maximum of light. The 
result was about six candles. I had not with me an Argand 
burner, which, especially if with a very contracted throat, would 
doubtless afford with this gas a considerably higher candle 

ower. It is well known that the effect of carbonic acid in 
iminishing illuminating power is very far less in the Argand 
than in flat flame burners. 

The condensation test was jmade by immersing in snow and 
salt, in a common water bucket, some sixty feet of small india 
rubber tubing that I had with me. The thermometer stood at 8° 
F. in the mixture. No change of the candle power occurred 
during half an hour, and hence the light-giving hydrocarbons 
present seem to be permanent gases, or at least practically in- 
condensable. Lime-water showed carbonic acid to be largely 
present. 

Samples were taken for analysis in accurately-ground glass- 
— bottles, with which, and some quicksilver, I had pro- 
vided myself. These bottles were stopped under quicksilver, the 
stoppers having been previously smeared with some thick gly- 
cerine. These bottles were then carried to the laboratory of the 
Manhattan Gas Light Co., in this city, and some analyses made; 
new methods and manipulations being used which were devised 
by myself, in conjunction with Professor Silliman, and which we 
have not yet published. 


Results of the analyses. 
Ee OES DEEL ERE | RE Pee 82°41 
Carbonic acid 
Nitrogen 
Oxygen 
Illuminating hydrocarbons, 


Density, 
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Another density determination gave a considerably higher 
figure; but, wishing not to exhaust all my material, I have not 
repeated it, but have adopted 0°7. Calculation gives 0°70483, 
assuming the three volumes of unknown illuminants to have 
a density of 15. 

With regard to these three volumes per cent of illuminant 
hydrocarbons; as they are absorbed by Nordhausen acid they 
cannot belong to the saturated hydrocarbons C.,H»n42, and can- 
not therefore be hydruret of ethylene C,H,H,, as found recently 
according to Fouque and Gorceix in the gases of the Appe- 
nines; in most cases in traces only, but in one case to the ex- 
tent of nearly 18 per cent! (See Comptes Rendus, |xix, 946). 
This seems at first glance in accord with the opinion put-fort 
by Fouque, founded, as he says, on the study of the gases from 
American petroleum wells, that the gases of the series C.,Hn42 
are especially characteristic of sources of petroleum; but as the 
almost universal marsh gas is itself of this series, I cannot see 
how any such generalization can be accepted. I am still engaged 
in further examinations of these hydrocarbon constituents, but 
my material is at present insufficient. 

The 1-400th volume of free oxygen found is really present, as 
I am convinced, in the gas as it issues, and is not accidental, as 
Fouque and other analysts have deemed the traces of oxygen 
they find in such gases. The extreme precautions taken by me, 
both in collection and transportation, as well as in analysis, make 
me confident of this; but as important chemical and geological 
conclusions are here involved I shall make further and repeated 
tests of this point. 








Art. XXXVI—On Flame Temperatures, in their relations to 
Composition and Luminosity; by B. SILLIMAN and HENRY 
Wurtz. First Part. 


Read to the American Association at Salem, August, 1869. 


1. Calorific powers or effects of gases.—The calorific powers or 
effects of gases lie, in our belief, at the very basis of the true 
theory of the phenomena of luminiferous gases, and have prac- 
tical bearings that can scarcely be overrated. In fact, our 
studies of the subject have led us in the direction of the gene- 
ral conclusion that, all other conditions being equal, the tem- 
perature, in a given flame, is the main factor of luminosity. 
This, however, may as yet be regarded merely as a hypothesis; 
in consequence of the imperfection of our present means of 
actual experimental demonstration of the temperatures of 
flames. It is a hypothesis, nevertheless, which is in general 
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accordance with known facts. By the spectroscope, for example, 
which can recognize only luminous rays, we find that the higher 
the temperature the greater the number of these luminous rays. 
The recent results of Frankland upon the development of lumi- 
nosity by increased pressure, in flames which are non-luminous 
under atmospheric pressure, are in accordance with this view; 
increase of temperature necessarily following increase of pres- 
sure. 

Very vague views have been rife, even among chemists, with 
regard to the temperatures of luminiferous flames. Some have 
been satisfied with believing crude hypotheses; such as that the 
heat-power of a flame is always proportional to the density of 
the gas or vapor undergoing combustion; or that it is propor- 
tional to the amount of oxygen consumed by a given volume of 
the gas; and soon. This latter hypothesis has been one of 
very common acceptation. A view which is even now enter- 
tained by some skilful chemists (than which, however, nothing, 
as will be shown, could be more fallacious) is, that those in- 
dividual gaseous compounds, which impart the highest lumi- 
nosity under ordinary conditions, are also the most productive 
of heat. 

The admirable researches of Bunsen, of Heidelberg, placed 
in our possession some years ago the means of computing, at 
least with approximate accuracy, the heat of flames of gases 
of known composition. Few however have properly and 
successfully applied Bunsen’s methods in practice. We con- 
sider it quite time that these methods should be introduced 
the knowledge of gas engineers, in forms available to 
them. 

Bunsen’s formule for these computations are based upon the 
actual experimental determinations of the éotal amounts of heat 
developed by the combustion of different pure combustible 
gases with pure oxygen, made by Favre and Silbermann; and 
upon Regnault’s determinations of the specific heats of gaseous 

roducts of combustion. 

It is not to be maintained that Favre and Silbermann’s num- 
bers are strictly correct, but they are doubtless approximate, 
and at least proportionally correct among themselves. At any 
rate, they are the best data we have. Those employed here are 
included in the following table. They are usually given in the 
text-books for equal weights of the gases, but we have reduced 
them to the standard of equal volumes also, as more suitable to 
our present purpose. This reduction is made simply by multi- 

lying the equivalents for weights, by the densities as, given in 
the third column. 
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TABLE L 


Total calorific equivalents. Densities 
Of equal weights. Of equal volumes. Hydrogen =—=1, 
Carbonic oxyd 34,462° C, 34,462° C. 1 
Hydrogen 2,408° 33,642° 14 
Marsh gas 13,063° 104,504° 8 
Olefiant gas 11,858° 166,012° 14 


The meaning of this table is simply that equal weights of 
water would be heated by the several gases to temperatures pro- 
portional to the numbers in the first column, when equal wezghts 
of the gases are burned; and proportional to those in the second 
column, when equal volumes are burned. 

A cursory glance at the figures in the second column of this 
table might seem to justify the notion, hitherto entertained by 
many, of the comparatively low calorific powers of hydrogen 
and carbonic oxyd; and it was doubtless as a consequence of 
such a comparison as this, that statements have been put forth 
and widely accepted among American gas engineers to the 
effect, that the weight of water heated from the freezing to the 
boiling point by one cubic foot of the four main components of 
illuminating gas, respectively, is as follows: 


Hydrogen 2-22 Ibs, water. 
Carbonic oxyd 216 “« « 
Marsh gas «“ 


“ 


The figures here being obviously about in the same ratio as 
those in the second column of Table I. Several most grave 
errors, however, are here involved. To get at the true relative 
calorific effects of the above gases, when burned in the open air, 
in heating water below its boiling point, deductions must be 
made, not only for the specific heats of the products of combus- 
tion of the gas, but also, more important still, for the specific 
heat of the nitrogen of the air required to burn the gas. In 
fact, when we consider that for each volume of oxygen required 
to burn a given volume of a gas, about four volumes of nitrogen 
must be heated up to the temperatures of the flame, it becomes 
easy to conceive, what is actually the fact, that within certain 
limits the waste of heat due to this cause alone counterbalances 
altogether the advantage that would be supposed to result from 
the crowding of combustible matter into so condensed a form 
as in the illuminating hydrocarbons. The result of our investi- 
gations of this matter is that the heating powers of the flames 
of pure hydrogen and pure olefiant gas, even when used to the 
greatest advantage, to heat water below its boiling point, are 
almost or quite identical. 
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In this discussion we have occasion to use the numbers repre- 
senting the specific heats of but three gases, the three, namely, 
which remain after complete combustion, steam, carbonic acid and 
nitrogen ; as we must assume that in the hottest and most lumi 
nous zone or shell of the flame, there is no oxygen in excess to 
be heated. These three numbers are, according to Regnault’s 
latest determinations, for equal weights of 


iia cctecese was odes - 02163 
Nitrogen 
(Liquid water being 1:0000) 
This means that the amounts of heat which would raise one 
ound of water and steam éo the same degree are in the ratio of 
04805 for the pound of steam, and 1 for the pound of water. 


2. Calculation of the calorific effects of Hydrogen burning in air. 
—Let us take, first, the simplest case possible, that of hydrogen 
with exactly the right admixture of pure oxygen to burn it, 
which, by Table I, dev elops a total heat of 34462° C.; that i is, 
would heat a certain weight of liquid water to this temperature. 
In order to find the actual amount of heat contained in the pro- 
ducts of combustion, we must first take into account the fact 
that one pound of hydrogen burns to nine pounds of steam, and 
then obtain the ratio between the above number, 34462, and 
the amount of heat necessary to heat nine times the weight of 
steam ; that is, nine times the specific heat of steam. Calling 
the total residual heat in the produced steam a, we have the 
simple proportion : 
9x (sp. heat of steam=0°4805) : 834462° :: (sp. heat of water=1):x 


84462° iad ele 
73945 7969° C.* = 14876° F. ; 
a number which, we may add, represents the maximum of heat 
capable of being imparted theoretically to liquid water by the 
flame of Hare’s ‘oxyhy drogen blow-pipe. 

Still, we have by no means here the actual temperature of 
the free or open flame of Hare's blow-pipe, which is generally 
lower than this figure; as we have not yet taken into account 
the latent heat, or heat of vaporization, of the 9 lbs. of steam 
formed. The Centigrade temperature necessary to convert 1 lb. 


* Bunsen, in his Gasometry (English edition of 1857, p. 242), gives this number 
as 8061° C., the difference being due to his using a different number for the spe- 
cific heat of steam, namely, 0°475, apparently an earlier determination of Regnault. 
Bunsen makes here the singular oversight of regarding this figure as the tempera- 
ture, when “ the gases can freely expand, as is the case in an open flame,” over- 
looking the correction necessary in this case for the latent heat of steam of combus- 
tion, as is explained in the text above. This oversight has doubtless been corrected 
by the distinguished author, but we have been unable to ascertain where the cor- 
rection has been published. 


or, <= 
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of water into steam being 587°; to get the actual temperature 
of the oxyhydrogen flame, we must modify the above equation, 
so that 

__ 84462°—(9 x 587°) __ a. on. 

43945 6851° C. = 12364° F. ; 

which is the temperature actually possible in the flame of the 
compound blow-pipe, were the combustion instantaneous and 
complete. 

When hydrogen gas burns im air, however, as has been 
before stated, another deduction of enormous amount must be 
made from the above figures, due to the heat required to expand 
the nitrogen. This is obtained simply by adding to the divisor, 
as above, the weight of the nitrogen of the air employed, mul- 
tiplied by its specific heat. The weight of the nitrogen in air= 
3318 times the oxygen; so that the latter of the above equa- 
tions becomes 





= 84462° —(9 x 537°) _ oF4A.KOn — 0 

= £8945 +(8x8'818 x 02488) — 7/44" C= 4972" 
We have here a full explanation of the extraordinary loss of 

—_ in illuminating gas by admixture of air, which we 


x 


ave discussed elsewhere.* The nitrogen of such air is not 
merely a diluent, or even a mere deductive quantity ; its specific 
heat is an actual divisory function in diminishing the flame-tem- 
perature. 

This, then, is the actual temperature to which the flame of 
hydrogen gas burning in the atmosphere might attain to, sup- 
posing complete and instantaneous combustion. If it is desired 
to obtain instead, the total calorific effectiveness, as in heating 
water below its boiling point—in which case the latent heat of 
the steam of combustion becomes also available—the above 
expression is changed by simply omitting the subtrahend in 
the numerator : 

34462° 
43245 +6°4714 

3. Calculation of the calorific effect of carbonic oxyd burning in 
air.—As the product of combustion is here solely carbonic acid, 
no latent heat of steam enters, and the calorific effectiveness 
is the same, under all circumstances, in air. In the numerator 
we substitute of course the calorific equivalent of one volume 
of carbonic oxyd from Table I; and in the denominator, for 
the specific heat of 9 lbs. of water, that of 22 lbs. of carbonic 
acid, being the weight of the latter formed by the combustion 
and combination of 14 lbs. of carbonic oxyd, with 8 lbs. of 


* This Journal, II, xlviii, 40. 


=38192° C. = 5778° F. 


«t= 
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oxygen. The number for the specific heat of nitrogen is the 
same as before; and the equation is now 


ae _83642° 
(22 x 02168) +6-47=11-23 

4. Marsh gas and Olefiant gas.—In these two cases, we have as 
products of combustion both carbonic acid and water; and, 
therefore, when the calorific effects are sought for, we have 
not only the latent heat of steam entering as a subtrahend 
into the numerator ; but also into the denominator, as divisors, 
all three of the specific heats of steam, carbonic acid, and nitro- 

en. 

Then, as 8 lbs. of marsh gas consume 22 Ibs. of oxygen, and 
produce 22 lbs. of carbonic acid, and 18 lbs. steam; and as 
14 Ibs. of olefiant gas consume 48 Ibs. of oxygen, producing 
44 Ibs. of carbonic acid, and 18 Ibs. of steam, the equations for 
the calorific powers of their flames in air become— 

For marsh gas: 

ae 104504°— (18° 537°) 

~~ (18°X 4805) + (22° 2163) + (32°X 3318 X°2138) 


=2996° C. = 5425° F. 


—2414° C.—4386° F. 





And for olefiant gas : 


166012°—(18 x 537°) ° ° 
— 56 TUX et) 748° OC, — : 
— (18° -4805)4 (44° X2163)+(48°x3°318X 2438) siccatiacemiataties 





When the deduction for the latent heat of the steam of com- 
bustion is not made, the results in these two gases are consider- 
ably higher, as will be obvious from mere inspection of the 
formule. 

We shall now give, in tabular form, all the results of our 
calculations of the calorific powers when burning in the air, of 
the four gases we have to deal with. 


Taste IL. 


For equal volumes of the _Calorific effects in heat- Calorific effects, above 
gases burning in air. ing liquid water. ag 


Centigrade Fahrenheit Centigrade Fahrenheit 
degrees. degrees. degrees. degrees. 


sp. heat HO='4805) 3192° 5778° 27449 49719 ) 

Hydrogen + (sp. heat HO='4750) 3204° 5799° 2755° 4691° 
3198° 5788° 5749° 4980° J 

Carbonic oxyd 2996° 5425° 2996° 5425° 

Marsh gas, (sp. heat HO='4805). 2660° 4820° 2414° 4386° 

Olefiant gas, we “ 2916° 5481° 2748° 497° 
5. Computation of calorific effects of mixed gases.—The above 
table renders simple the calculation of the calorific effects of 
any given gaseous mixture, whose centesimal composition 1s 
known. It is only necessary to obtain the sum of the multiples 
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of the percentage of each component gas into its calorific capa- 
city, as given in this table, and divide by 100.* 

To serve as examples of these modes of computation we 
here cite, in tabular forms, the results of some analyses of a 
number of gaseous mixtures, made by us during the winter of 
1868-9. [These analytical results, it may be remarked, pos- 
sess points of novelty and importance. both scientific and prac- 
tical, which will bring them up again hereafter, in other connec- 
tions. They are here placed on record. ] 

Table III, gives the results of two analyses of gaseous mix- 
tures obtained by passing steam superheated to incandescence up- 
ward through a mass of anthracite coal heated to a high degree 
in a clay retort of a novel construction, according to what is 
now known as the “ Gwynne-Harris,” or American Hydrocarbon 
Gas System. In this table the results are calculated without 
carbonic acid and sulphuretted hydrogen, which, with traces of 
nitrogen and sometimes of oxygen, are found in the unpurified 
anthracite gas. 


TABLE III. 
No. 1. No. 2. Mean. 
Hydrogen 30° 59°32 59°87 
Carbonic oxyd 37°14 36°29 
Marsh gas-- -- ‘ 3°54 3°84 


100°00 100°00 


In Table IV, column 1 gives the results of the analysis of 
the street gas served out at this period by the New Haven Gas 
Light Company ; made from Westmoreland coal enriched with 
about six per cent of Albertite. Column 2, the mean of four 
analyses of the completed hydrocarbon gas made by us at Fair 
Haven during the same time, by combining gas from the same 
Westmoreland coal (with 10 per cent of Albertite) with about 
half its volume of the Anthracite gas. Columns 3 and 4 are 
obtained from 1 and 2 by centesimal reduction, after deduction 
of the illuminant ingredients, being what we propose to desig- 
nate as the non-illuminating substrata of illuminating gases. 


* Prof. Bunsen, in the masterly discussion of the subject presented in his Gas- 
ometry, not having in view the exact object we propose. has used a train of reason- 
ing and a mode of formulation of some complexity, to follow which requires some 
little mathematical skill—part of his object having been to construct a formula so 
general and comprehensive as to cover the direct computation, from any gaseous 
mixture independently of its special calorific intensity. We have here aimed at so 
simplifying as to bring the whole subject within the capacity of all. Our above 
tabulation of the individual gaseous components, as a starting point, seems to us to 
accomplish this most effectually, so far as illuminating gases are concerned. 
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TABLE IV. 
(1.) (2.) (3.) (4.) 


New Haven Fair Haven Substratum Substratum 
City Gas. Hydrocar- of New of Fair 
bon Gas. Haven Gas. Haven Gas. 
Hydrogen 46°77 46°79 50°27 
Carbonic oxyd... 2°14 9°56 2°31 10°27 
36°71 39°46 
6°96 








100°00 100°00 100°00 100°00 


Table V gives the results of the computation, from our for- 
mulz, of the calorific powers of these five gaseous mixtures, for 
communicating temperatures both above and below that of aque- 
ous ebullition. We should remark that we have here been 
obliged to regard the volumes of illuminant hydrocarbons as rep- 
resenting olefiant gas solely; both because we have no certain 
data as to their real nature, and particularly because, if we ac- 
tually knew, or should assume, the nature of the hydrocarbon 
vapors present, still we have no experimental calorific equiva- 
lents, as we have for olefiant gas, from which to start in such a 
computation. We have reason to believe nevertheless that the 
errors thus introduced are not important in amount. 


TABLE V. 


Weights of water W’tsof water istcolumnre- 2d column re- 

equally heated equally heated ducedtoN. duced to New 
below boil’g; by above boil’g; by Haven gas Haven gas 
equal volumes, equal volumes. =100. =100. 


Anthracite gas .... ........ 3100 2823 104°2 109°2 
Substratum of the New Haven 

street gas.....-.-. aq. 2917 2581 98°1 99°6 
Substraium of the Fair Haven 

hydrocarbon gas ....--.- -- 2962 2640 ‘99°6 102-0 
New Haven gas; with the il- 

luminants assumed=olefiant 2974 2592 1000 100°0 
Fair Haven gas; with the il- 

luminants assumed=olefiant 2959 2647 99°5 102°1 

8. Conclusions.—Some of the practical conclusions to which 
we are led, by the results of the above investigations, are 
somewhat remarkable, so that we feel diffident regarding 
them. It is however always safe to follow the leading of 
truth, however astrav she may conduct us from our precon- 
ceived notions. 

From Table II it is apparent: 

1. That of all known gases, the highest calorific effects, under 
ordinary atmospheric conditions, are obtainable from carbonic 
oxyd; whose calorific value, above 100° C., is about 8000° C. 

2. That, in absolute calorific value, below 100° C., in the at- 
mospheric medium, hydrogen surpasses its volume of any other 
gas; giving a temperature of about 3,200° C. 
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3. That for all modes of application—that is, for producing 
both high and low temperatures—the total maximum calorific 
effectiveness of carbonic oxyd is a constant quantity.* 

4. Compound condensed submultiple volumes of hydrogen, 
like that in marsh gas, have much /ess total calorific vies in air 
than their volume of free hydrogen. 

5. Condensed compound submultiple volumes of gaseous car- 
bon, like that in olefiant gas, have no greater total calorific value, 
in air below 100° C., than their own volume of carbon gas in 
the form of carbonic oxyd; while above 100° C. their value is 
even considerably less. 








ArT. XXX VIL—On the Laurentian and Huronian Series in Nova 
Scotia and New Brunswick; by HENRY YOULE Hinp, M.A. 


ContTEeNTs:—1. Introduction; 2. General Sketch of the Distribution of the Huronian 
and Laurentian Series in Nova Scotia; 3. Sequence of Formations—The Upper 
Silurian ; 4. The Lower Silurian; 5. The Gold-bearing Rocks; 6. The Cambrian 
or Huronian Series; 7. The Laurentian Series; 8. The Hozoén Canadense ; 
9. Cape Breton Island. 


1. Introduction. 


THE descriptions contained in this paper, so far as they relate 
to Nova Scotia, are in the main the results of observations 
during the summers of 1868 and 1869, while making geological 
surveys for the Nova Scotian government, in the gold districts of 
Waverley and Sherbrooke. The comparisons with New Bruns- 
wick are based on my official — on the geology of that 


Province ;+ and the references to Cape Breton, when not other- 
wise stated, are from MS. notes of explorations in that Island 
during 1866. 

The object of this paper is to show that two gneissoid series, 
supposed to be the equivalents of the Huronian and Laurentian 
of Sir W. E. Logan, are exposed over very large areas in Nova 
Scotia, the Island of Cape Breton and in New Brunswick. 

The boundaries of the series have been traced through parts 
of Halifax, Hauts and Guysborough counties in Nova Scotia. 
In New Brunswick ¢ numerous narrow belts extending from the 


* Metallurgists, especially, will appreciate the suggestive import of the truth, 
presented under the first and third heads; here enunciated, as we think. for the 
first time. It is to be noted that all the above effects belong to the maximum kinds 
and, of course, reach their development only under the most favorable conditions 
in each case respectively. 

I Preliminary Report on the Geology of New Brunswick: Fredericton, 1865. 

In southern New Brunswick Prof. Bailey and Mr. Mathew have discovered 
and described rocks of Laurentian and Huronian age. ‘Observations on the 
Geology of Southern New Brunswick: ” Fredericton, 1865. Also see an able paper 
by Mr. Mathew in the Journal of the Geological Society of London for 1865. 
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bay of Chaleurs to the boundary line between New Brunswick 
and Maine are supposed to represent the Laurentian and are 
described in my Report on New Brunswick, published in 1865 
(pp. 42-52). 

Geological maps of Nova Scotia were published by Dr. 
Abraham Gesner in 1836,* by Dr. Dawson in 1865,+ and in 
1868, and by Sir William E. Logan in 1865§ and in 1869.| 

Sir William Logan states, in the introduction to his Atlas of 
Maps and Sections, that for the geology of Nova Scotia “a 
manuscript map by Dr. J. W. Dawson, compiled from his own 
resources, and those of Messrs. B. Brown and H. Poole, has 
been the source of information.” Hence, in making the necessary 
comparisons between the subject of this paper and the published 
descriptions and maps of Nova Scotia, I shall have to refer 
almost exclusively to Dr. Dawson’s map of 1868, accompanying 
the 2d edition of his beautiful work on Acadian Geology. 

In a Preliminary Report on the supposed Laurentian of 
Nova Scotia, I have quoted some passages from Dr. Dawson’s 
work, especially the explanation to the geological map, in which 
the uncertainty of the boundaries of formations, and the doubt- 
ful age of some strata, is adverted to. The recognition of a 
very large gneissoid area in Nova Scotia, supposed to represent 
two series not hitherto described as occurring in the Province, 
will enable some of the changes in part anticipated by Dr. 
Dawson to be foreshadowed with some degree of accuracy ; and 
it is proper to repeat here Dr. Dawson’s first paragraph of the 
“Explanations to the Geological Map”:— “The map in this 
edition, though greatly improved, is still to be regarded as 
merely a rude approximation to the truth, and the coloring in 
many places, more especially in the interior, remote from the 
coast lines, is little more than conjectural.” 

In various parts of “ Acadian Geology” reference is made to 
rocks which were suspected by Dr. Dawson to be older than the 
Lower Silurian slates and quartzites. (See particularly page 620, 
Acadian Geology, 2d edition). These will probably now be 
classed with the Huronian series; and the massive porphyroid 
granitoid gneiss on which they rest, with the Laurentian. 

Dr. Sterry Hunt visited Nova Scotia in November, 1867 “ for 
the purpose of making some observations on the gold-bearing 

* Remarks on the Geology and Mineralogy of Nova Scotia: by Abraham Gesner; 
Halifax, 1836. 
Acadian Geology, Ist edition. 
Acadian Geology, 2d edition; Macmillan & Co., London, 1868. 
Atlas of Maps and Sections; Montreal, Dawson Brothers, 1865. 
Geological Maps of Canada and the adjacent regions, 1869: London, Edward 
Standford. 
{ Preliminary Report on a Gneissoid Series underlying the Gold-bearing Rocks of 


Nova Scotia, and supposed to be the equivalent of the Laurentian System; Halifax, 
N. S., January 5, 1870. 
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rocks of that Province, with the view of comparing them with 
those of other parts of the dominion, and also of obtaining such 
information as might be useful in the event of a geological 
survey of Nova Scotia itself” 

Dr. Hunt’s stay in the Province was limited to four weeks in 
the months of November and December, and in the descriptions 
which he has given in his official report to Sir W. E. Logan* 
he quotes the following as the principal sources of information 
about the geology and mineralogy of Nova Scotia: Dr. 
Dawson’s Acadian Geology, 1st ed.; Mr. Poole’s Report, 1862 ; 
Mr. J. Campbell’s Reports, 1862 and 1863; Professor B. Sill- 
man’s Reports on Tangier, Waverley and Montague Gold 
Fields, 1864. 

Allusion is made in the Atlas of Maps and Sections of the 
Geological Survey of Canada to the opinions expressed in my 
Report on New Brunswick that sate of the granites of that 
Province consist of altered sedimentary strata. ‘“ Much of what 
in Nova Scotia, New Brunswick and Maine, is represented on 
the map as intrusive rock (chiefly granite) probably consists of 
paleozoic strata altered in situ as already suggested by Dawson 
and Hind. See the latter's Report on New Brunswick, 1865, 
page 50.” (Atlas of Maps and Bections, Geological Survey of 
Canada, 1865, page 20). 

The remarkable similarity which exists between the rocks 
constituting part of the great gneissoid axis of New Brunswick 
and the gneissoid series now described of Nova Scotia, coupled 
with the equally marked similarity which obtains between the 
paleozoic strata resting on these gneisses in both Provinces (on 
the Nipisiquit in N. B.), satisfies me that they are of the 
same age. 


2. General Sketch of the Distribution of the Huronian and Lauren- 
tian Series in Nova Scotia. 


In this general sketch of the old gneissic rocks of Nova 
Scotia, they are grouped together. In succeeding paragraphs it 
is stated where the Huronian or Cambrian gneiss and schist rest 
on the old Laurentian gneiss as far as known. 

The outcrop of the Laurentian and Huronian rocks in Hali- 
fax and Hauts counties, N. S., has been traced from a point 
seven miles west of Windsor on the Basin of Mines (Bay of 
Fundy) to the Atlantic coast at Cape Sambro, a distance of 
forty-eight miles in an air line, and sixty-four miles on the 
margin of the outcrop. This is the northeasterly boundary 
of an immense area of the same rock series which from informa- 
tion hereafter noticed I believe continues with variable breadth 


* Report of Dr. T. Sterry Hunt, F.R.S., on the Gold Region of Nova Scotia ; 
Ottawa, 1868. 
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to the Tusket Islands, near Yarmouth, a distance of about one 
hundred and thirty-five miles in an air line. 

The area above described forms the western development of 
the Laurentian and Huronian gneisses and schists in Nova Scotia. 
It is separated from the eastern development by a narrow but 

rofound valley occupied by Silurian strata, whose least breadth 
is eight miles. The outcrop of the southwestern boundary of the 
eastern development is not continuous, but embraces two areas 
near Grand and Fletcher's Lakes, and an area of unknown but very 
considerable and of variable width, stretching from Parker’s Lake, 
with some narrow interruption of Silurian strata which have 
escaped denudation, probably all the way to the Strait of Canso 
and Chedabucto Bay, a distance of one hundred and twenty 
miles in an air line: so that, generally speaking, a Laurentian 
axis, capped here and there by strata of Huronian age, occupies 
Nova Scotia, certainly in one place at least forty-eight miles in 
breadth. 

The existence in Nova Scotia of all formations from the Trias 
to the Laurentian, with the exception of the Permian,* may 
now be considered as established. Whether the rocks noticed 
in the foot-note are of Permian or Triassic age I am not able to 
say, but judging from the descriptions given of the relations of 
the Triassic to the Carboniferous by Dr. Dawson, I have hitherto 
considered small unconformable patches in Cape Breton as of 
Triassic age, and regarded them as the continuation of the 
Prince Edward Island series, resting on Lower Carboniferous 
rocks, 

The entire series from the Lower Carboniferous downward, 
with the exception of the Devonian, is passed over in a journey 
by rail from Windsor to Halifax, in a distance of fourteen miles. 
The Devonian occurs at Nictau, and rest there on Upper Silurian 
slatest which probably sweep round the Falmouth mountains 
and connect with the Upper Silurian near Windsor. 


8. Sequence of Formations—The Upper Silurian. 
On the St. Croix river, eight miles from Windsor, the Lower 
Carboniferous grits are seen to rest on Upper Silurian argillites. 


* In Cape Breton, at Jumping Brook, seven miles northeast of Chetican Island 
on the Gulf coast, anc at Trout Brook, five miles northeast above Chetican, mottled 
sandstones and conglomerates rest unconformably on white and mottled sandstones 
and bituminous shales, supposed to be of Lower Carboniferousage. These latter 
rest unconformably, the first on red metamorphic rocks, the second are seen in close 
proxmmity tored, green, and black corrugated schists, supposed to be of Lower Silurian 
age. In Dr. Dawson’s tabular view of the geological formations of the Acadian 
Provinces (page 19, Acad. Geology) the Permian is stated to be “not represented 
unless by the lower part of the sandstones of Prince Edward Island.” May not 
the unconformable patches in Cape Breton be a continuation of these Prince Edward 
Island deposits ? 

+ Page 498 Dawson’s Acadian Geology, 2d edition. 
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The grits dip N. 60° W. 25°; the argillites S. 70° E. 250°. 
The argillites are generally very fine grained, green internally, 
but red on weathering ; they are interstratified with thin beds of 

uartzites, and have a breadth near the railway of 170 chains; 
their dip being tolerably uniform, and no repetitions visible ; 
their thickness may approach 9,000 feet. 

The argillites resemble in every _ argillites seen on 
the Tobique in New Brunswick, and there associated with their 
calcareous beds, holding Favosites Gothlandica. These are 
described in my report on New Brunswick.* 

Toward the upper portion of the series the argillites are con- 
formably succeeded i bluish-black slates, holding cubical 
crystals of iron pyrites, and resembling roofing slates. A similar 
change occurs on the Tobique in New Brunswick. These bluish- 
black slates are exposed to a great extent on the Ardoise hill 
range, N. S. 


4. The Lower Silurian. 


A good exposure of the blue-black Upper Silurian slates is 
visible at the 13th telegraph post south of Ellerhouse station on 
the Halifax and Windsor Railway, dipping S. 20° E.; and at the 
38th telegraph post brilliant micaceous schists, interstratified 
with black corrugated slates, dip N. 40° E., the intermediate 
space being covered with boulder drift. The brilliant micaceous 
schists, as well as the corrugated slates, are much contorted, and 
overlie conformably the gold-bearing quartzite series. 

The micaceous schists and the corrugated black slates cannot 
be distinguished from similar schists and slates described in my 
New Brunswick Report as occurring on the Nipisiquit, and 
near Dumbarton station on the New Brunswick and Canada 
Railroad (pp. 147 and 154) where they are associated with the 
red slates supposed to be the uppermost member of the Quebec 
group of Sir W. E. Logan. The black corrugated slates contain 
conformable auriferous beds of quartz, but no mining is at 
present carried on in these deposits. They are about 3,000 feet 
in thickness. 


5. The Gold-bearing Rocks. 


The known gold-bearing rocks of Nova Scotia consist of 
quartzites, sandstones and grits, interstratified with argillaceous 
slates, and thin conformable and intercalated beds of auriferous 
quartz. The portion has an ascertained thickness of 9,000 
feet, and, between the base and a vertical thickness of about 
3,000 feet from the summit, the thin beds of quartz are found 
yielding gold, and are worked in different districts in the Prov- 
ince, so that a mass of strata having a thickness of six thousand 


* Page 131. 
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feet, or more than a mile, yields gold from quartz beds of 
contemporaneous age with the quartzites and slates with which 
they are interstratified ; and it is from these quartz beds that the 
greater part of the gold of Nova Scotia is obtained.* The total 
thickness of the gold-bearing series, including the corrugated 
black slates and the brilliant micaceous schists, is about 12,000 
feet. 
6. The Cambrian or Huronian Series. 

In some parts of Nova Scotia the known gold-bearing rocks 
rest unconformably on a gneissoid series, which are well exposed 
to view on the Halifax and Windsor Railway, between Stillwater 
and Mount Uniacke Station, near the village of Sherbrooke, 
in Guysborough county. This series is composed of beds 
of gnéiss, interstratified with micaceous schists, schist con- 
glomerate, beds of true quartzite, and grits. The gneiss is 
sometimes porphyritic, and the upper beds are almost always 
conglomerate, holding pebbles and masses of schist, grits, and 
conglomerates, which are found in this series. Some of the 
gneissic strata are garnetiferous, as are also the micaceous strata. 
Between Stillwater and Mount Uniacke stations, the general 
strike of the Lower Silurian is N. 80° E., dip N. 280°; the 
prevailing strike of the Huronian is S. 50° E., the railroad track 
running for two or three miles on the strike of these rocks, 
Near to their junction with the Huronian, the Silurian schists 
are more altered than when remote, and hold numerous crystals 
of andalusite. Thisseries has been very extensively denuded ; 
and in some places Silurian, Huronian and Laurentian are seen 
in close juxtaposition. The thickness at Sherbrooke is about 
1,300 feet. 

When the preliminary report already referred to was in the 
hands of the printer, I satisfied myself by repeated observations, 
that a very decided unconformability existed between these 
supposed older strata and the gold-bearing series; also between 
the older strata and the Laurentian; and I have succeeded in 
discovering in various places : 

1st. The unconformable contact of the Lower Silurian gold- 
bearing strata with the underlying gneissoid and schistose series ; 

2d. The unconformable contact of this gneissoid and schistose 
series with the old porphyritic gneiss which I had before described 
as Laurentian ; 

3d. The unconformable contact of the gold-bearing series 
with the old Laurentian gneiss, showing the absence of the 
intermediate gneissoid series, or the Huronian. 

These several points of contact are visible at both extremities 
of a patch of Huronian strata about four miles broad, overlying 


* See my report on the Sherbrooke District for a description of the auriferous 
lodes, distinguishing between contemporaneous and intercalated lodes. 
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the Laurentian on the Windsor and Halifax :ailway, com- 
mencing one mile or thereabouts southeast of New Stillwater 
station, and terminating at Uniacke’s second lake, and more 
than half a mile west of Mount Uniacke station. 


”. The Laurentian Series. 


The rocks last described are visible, as already stated, in 
unconformable contact with a coarse porphyroid, granitoid gneiss 
near Stillwater station. The strike of the granitoid gneiss is N. 
10° W.; dip W., at an angle of about 48 degrees. Five miles 
farther south, and within a third of a mile of Mount Uniacke 
station, the Silurian quartzites rest on the Laurentian gneiss— 
the quartzites having a strike N. 75° W., and the old gneiss N. 
20° W. Between Stillwater and Mount Uniacke, the Huronian 
series rests on the old gneiss, and the Silurian on the Huronian; 
but north of Stillwater and south of Mount Uniacke the Silurian 
strata are in contact with Laurentian gneiss, and so continue 
until another patch of Huronian is reached,—this last named 
series appearing to cover comparatively small areas in the great 
Laurentian valley between Halifax and Windsor; but in the 
more western counties it is exposed, I have reason to believe, to 
a very considerable extent. 

In the county of Guysborough the gold-bearing rocks at 
Sherbrooke rest on the Huronian, which again is seen close at 
hand in contact with the old Laurentian gneiss. In the middle 
and eastern part of Nova Scotia the thickness of the Huronian 
does not appear to be very considerable, but no complete section 
has yet been crossed except at Sherbrooke. Between Halifax 
and Windsor the Lower Silurian series occupies a great valley 
or synclinal fold in the old Laurentian gneiss. The average 
breadth of the valley is nine miles, and its depth must exceed 
two miles. Its general course is northwest (true); and the gold 
districts of Mount Uniacke and Hammond’s Plains are arranged 
on its western boundary ; and those of Lawrencetown, Montague, 
Waverley and Renfrew on the eastern boundary of the valley, 
occupying crowns of anticlinals, which have a general northeast- 
by-east direction. 

In one part of the county of Guysborough, the Laurentian, 
with a narrow band (as far as known) of Huronian, forms a 
nucleus, having an area of about 120 square miles. Around 
this nucleus the gold districts of Cochrane’s Hill, Sherbrooke, 
Wine Harbor, Isaac’s Harbor and County Harbor, are arranged, 
also on the crowns of anticlinals, which have a general easterly 
and westerly direction. 

The profound Silurian valley between Halifax and Windsor, 
divides the Atlantic portion of Nova Scotia proper into two 
distinct geographical areas, in both of which the old porphyroid 

Am.Jour. Sc1.—Szeconp Series, Vout. XLIX, No. 147.—Mar, 1870. 
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Laurentian gneiss forms the axis around which the Huronian 
and Silurian series are arranged; but with respect to the precise 
limits of their formations little is known to the west or to 
the east. 

From Dr. Dawson’s published maps and descriptions, Mr. 
Poole’s manuscript maps of the western part of the peninsula, 
and the numerous rock specimens collected by that gentleman, 
and placed at my disposal by the Commissioner of Mines, 
coupled with valuable information derived from other sources, 
I infer that this coarse Laurentian gneiss extends in one unbro- 
ken sheet of strata, but of variable width, a distance of ninety 
miles west of Windsor, and occupies a large portion of the 
uninhabited wilderness in that part of the Province. Much of 
the gneiss, schist and mica slate, seen by Mr. Poole, and described 
in his Report, and illustrated by his specimens, together with 
the gneiss, mica schist, and chloritic beds alluded to by Dr. 
Dawson, and by that geologist long spoken of as probably older 
than the Lower Silurian, are probably representations in many 
instances of the Huronian in the district where they occur. 


8. The Eozotin Canadense. 


In the autumn of 1868, Dr. Honeyman, then engaged on the 
— survey of Canada, discovered on the Gulf coast of 


ova Scotia, in the Arisaig district, and near the base of the 
Antigonish mountains, syenites, diorites, and crystalline lime- 
stone, with serpentine, which he then supposed were of 
Laurentian age, as he informed me subsequently to the publi- 
cation of my Preliminary Report on the Nova Scotia Laurentian. 
Specimens were sent to Montreal for examination, and instruc- 
tions were given by Dr. Hunt, who also shared Dr. Honeyman’s 
opinion, to the lapidary, to prepare sections of the serpentinous 
rock, for microscopic examination. By some mischance this 
was neglected, and the specimens remained unexamined and 
indeed forgotten, until quite recently, as Dr. Hunt informs me, 
under date Feb. 8d, 1870. When submitted to the microscopic 
test, the Hozoin Canadense was distinctly seen, and Dr. Dawson 
has confirmed the observations. 

This fortunate occurrence has a two-fold bearing. It not only 
affords most satisfactory testimony to the existence in Nova 
Scotia of the Laurentian limestones, but it enables geologists to 
recognize the truth of Dr. Honeyman’s opinions, sithongh by an 
accident these opinions were not made known or confirmed until 
after the publication of my Report. It is with pleasure I take 
advantage of the permission Dr. Hunt has given me in the letter 
above referred to, to use the information respecting the recent 
discovery of the Hozodn in the Antigonish limestones as I may 
think fit ; and I am rejoiced that the publication of my official 
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Report announcing the series over a wide extent of country has 
resulted in the just though tardy recognition of the correctness 
of Dr. Honeyman’s views with reference to the age of the lime- 
stones and diorites of Arisaig. 

In other parts of Nova Scotia the Laurentian is yet known 
only in the form of coarse porphyroid gneiss; but the area 
occupies is a lake and forest wilderness frequented only by the 
lumberman and the hunter. 

The descriptions given by Sir W. E. Logan of a similar rock 
in the Laurentian of Canada apply exactly to the characteristic 
strata in Nova Scotia. ‘The coarse-grained granitoid and 
porphyritic varieties, which often form mountain masses, some- 
times have, at first sight, but little the aspect of stratified rocks, 
and might be mistaken for intrusive granites.” * 


9. Cape Breton Island. 


The undoubted recognition of the Laurentian limestones and 
serpentines in the Arisaig district of Nova Scotia is of great 
significance, and an important link in the chain of evidence 
which will ultimately establish the correctness of my supposition 


that a great belt of rocks, of the age of the Laurentian series, is 
—— at short intervals apart from Newfoundland in lati- 
tu 


e 51° to Shelbourne in Nova Scotia, latitude 44°.+ 

In Cape Breton Island I saw in 1866 the black corrugated 
slates forming the summit of the gold-bearing series in Nova 
Scotia, about five miles north of Chetican Island on the Gulf 
coast; and on the Mackenzie river, near Red Cape, I crossed 
part of a great gneissoid series. 

In other parts of Cape Breton I have seen similar gneisses as, 
for instance, near the mouth of North river, St. Ann’s Bay, and 
on the peninsula opposite Baddeck. 

Dr. Honeyman informs me that he considers the gold-bearing 
rocks of Middle River in Cape Breton to be of the same age as 
those of Nova Scotia. Hence it becomes more than probable 
that a large portion of the area colored by Dr. Dawson to 
represent Upper Silurian in the northern part of the Island is 
occupied by rocks of Huronian and Laurentian age. 

Around the outcrops of these rocks, wherever the Lower 
Silurian reposes on either one or the other, we may expect to 
find new workable gold deposits occupying the crowns of anti- 
clinals which intersect the country with remarkable uniformity. 

Hence we may legitimately anticipate that the correct mapping 
of these ancient rock series may be attended with considerable 
economic advantage to the Province. 


* Page 587, Geology of Canada, 1863. 
t Page 11, Preliminary Report on a Gneissoid Series in Nova Scotia, by the author. 





356 C. H. Wing on certain Double Sulphates. 


Art. XXX VIII.—Contributions to Chemistry from the Laboratory 
of the Lawrence Scientific School. No. 10.—On certain Double 
Sulphates of the Cerium Group ; by CHARLES H. WING. 


SomE years since Dr. Wolcott Gibbs found that, if to a solu- 
tion of crude ceroso-ceric sulphate, containing also lanthanum 
and didymium, solutions of luteocobaltic or roseocobaltic sul- 
phate be added, crystalline precipitates are formed, even from 

uite dilute solutions, insoluble in an excess of sulphuric acid. 

ifferent preparations of these have since been analyzed by 
different persons in this laboratory without obtaining rational 
formulas or accordant results. I therefore, at the suggestion of 
Dr. Gibbs, undertook the investigation of these compounds. 

Swedish cerite was first heated to redness then quenched in 
water, after which, it was readily pulverized. The powdered 
mineral was heated with sulphuric acid, with tumefaction and 
solidification of the mass; this was pulverized, more sulphuric 
acid added, and the mixture placed in a crucible, which was 
then set in a deep furnace and supported by a fire-brick in such 
a manner as to be raised above the fire; it was thus heated by 
reverberation, to low redness, for four or five hours. 

The resulting mass was of a reddish tint and crumbled readily 
to powder; this was diffused gradually in cold water and the 
solution filtered. The filtrate was precipitated by sulphydric 
acid,* filtered, oxydized by chlorine and precipitated by oxalic 
acid. The resulting oxalates, well washed and dried, served as 
the material for the following work. 

To prepare perfectly pure cerium from these oxalates I used 
the method employed by C. Wolf. [This Journal, vol. xlvi, 
May, 1868.] The oxalates were decomposed by heat with con- 
stant stirring to favor oxydation. The resulting brown powder 
was dissolved in nitric acid; the solution concentrated, and 
precipitated by pouring it into a large quantity of boiling water 
containing 2 c. c. of sulphuric acid to the liter. The super- 
natant liquid had no trace of yellow, but an amethystine tint, 
and was reserved for the preparation of lanthanum and didy- 
mium. 

The basic sulphate thus precipitated was washed by decanta- 
tion with hot water, until the amount of soluble substance that 
remained in the precipitate had been reduced, (after Bunsen) to 
Ts, 553° 

The precipitate was then dissolved in nitric acid, the solution 
concentrated and precipitated by pouring it into a large quantity 
of boiling water. This precipitate was washed as before, redis- 


* This was the process of Marignac, modified by Bunsen and others. 
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solved, again precipitated, and this process repeated till six 
successive precipitations as a basic salt had been effected. The 
final precipitate was dissolved in sulphuric acid, reduced by 
sulphurous acid, the solution evaporated and the excess of acid 
expelled by heating in, what I shall, for brevity, term a “ radi- 
ator.” This isa crucible of sheet iron in form like the ordina 
porcelain crucible, midway in which is fixed a triangle of plati- 
num wire by which a smaller crucible may be supported so as 
to leave a space of about 2 c. m. intervening between the walls 
of the two crucibles. The substance being placed in the inner 
crucible and the heat of a Bunsen gas lamp applied to the outer 
one, a very uniform heat may be neta variable at will, 
to a temperature considerably above the boiling point of sul- 
phurie acid. 

The neutral cerous sulphate thus obtained was dissolved in 
cold water, filtered, and crystallized by slow evaporation on the 
water bath. 

A saturated solution of this salt was placed in a 12-inch sac- 
charometer tube before a powerful spectroscope, and light, con- 
densed by a “ bulls eye” lens and transmitted through this tube, 
showed no traces of didymium. 

The cerium also from the mother liquor from the last precipi- 
tation as basic salt, subjected to the same rigid test proved free 
from didymium. 

The first precipitation of basic sulphate was of a dirty buff, 
every succeeding one lighter in color, the last three being al- 
most white. 

The cerous oxalate from both precipitate and mother liquor 
of the last precipitation was of a snowy whiteness, with no trace 
of amethystine tint by reflected light, and gave on ignition a 
white ceroso-ceric oxyd. 

The cerous sulphate, the preparation of which has just been 
described, was, after repeated crystallizations, subjected to analy- 
sis, as follows. Portions of the salt dried at 100° C. were heated 
in the “radiator” until a weight was obtained which remained 
constant at an increased temperature. The anhydrous salt dis- 
solved in a considerable amount of water was precipitated, hot, 
by a strong boiling solution of oxalic acid, and allowed to stand 
for twenty-four hours. 

For the reduction of the weight of the ceroso-ceric oxyd, ob- 
tained by ignition of the oxalate to the corresponding amount 
of cerous oxyd, the experiments of Jegel* and Wolft made in 
Bunsen’s laboratory, give the following factors. 


Jegel, +9504 ‘9507 .... ---. ---- mean ‘95055 
Wolf, -9507 ‘9518 9494 ‘9509 ‘9518 mean 95089 


* Annalen d. Chem. u. Pharm., cv, 1858, + This Journal, vol. xlvi, May, 1868. 
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As the mode of preparation was that employed by Wolf, I 
have used the factor deduced from the mean of his analyses, 


I. 1-2885 grms of substance gave ‘1707 H, © and ‘6732 €e,6,— 
6400 €e8, 

II. 1°4090 grms, “ as “ 1857 H, © and °7372€e,0,— 
"7009 €e8. 

These results give the following percentages, to which I have, 
for the sake of comparison, appended those obtained by Wolf 
from his purest cerous sulphate. 

I. IL. Wolf. 
€e8 57°28 57°31 57°294 57°310 
S50, 42°72 42°69 42°706 42-690 
equivalent corresponding 45°64 45°69 45°66 45°69 


Taking the mean of these 45°67 as the true equivalent of ce- 
rium or 91°34 as the atomic weight and the formula 
3(€e,S0,)+5H, © 
we have 
L Il. ; Calculated. 

€e 42°26 42°35 42°03 

S80 44°50 44°47 44°17 
HAO 13°24 13°18 13°318 12°803 13°80 


From the results obtained we can assume the cerium used in 


this investigation to be as pure as any yt prepared. 


The following method was employed in the analysis of these 
compounds. The substance dried at 105° C. was heated in the 
“radiator” to decompose the ammonio-cobalt base. The resi- 
due was dissolved in a considerable amount of boiling water, 
and precipitated by a hot solution of oxalate of ammonia con- 
taining free oxalic acid. Care must be taken to add so much 
oxalate as shall serve to keep the cobalt in solution as a double 
salt. After standing for twelve hours or more, the solution was 
filtered off, the precipitate ignited, and weighed as ceroso-ceric 
oxyd of a composition as before stated. The blowpipe failed 
to detect cobalt in the ignited precipitate. The filtrate contain- 
ing the cobalt was supersaturated with ammonia and precipi- 
tated by sulphydric acid at a boiling heat. The precipitate 
dried, <r in a porcelain crucible, converted into sulphate 
in the crucible by means of aqua-regia and a few drops of sul- 

huric acid, was heated in the “radiator” until sulphuric acid 

mes ceased to be evolved, afterwards over the naked flame, for 
a few moments, to low redness. The crucible was then allowed 
to cool, a single drop of aqua-regia and one of sulphuric acid 
added, again heated as before and finally weighed; care was ta- 
ken to guard against absorption of moisture, while weighing, 
which the anhydrous salt is very prone to, and in no case did 
the sulphate, on subsequent treatment with water leave an in- 
soluble residue. 
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In order to test the accuracy of weighing cobalt as sulphate, 
a method of determination employed and recommended by 
Gibbs and Genth,* some analyses were made of purpureo-cobaltic 
chlorid, an anhydrous salt of perfectly definite composition and 
one easily obtained in a state of purity. This salt, dried over 
sulphuric acid, was weighed in a porcelain crucible, sulphuric 
acid added and the cobalt converted into anhydrous sulphate by 


heating as above. 
I IL. IIL IV. v. 


Substance taken 9005 °4041 12340 1°0478 1°0413 

€oSO, obtained 5573 2498 7625 6497 "6443 

Percentage ©oSO, 61°90 61°81 61°80 62°01 61°89 
Mean 61°88 


Gibbs and Genth obtained as a mean of four analyses of this 
salt 61°90 per cent of €oSO,. 


Taking the atomic weight of cobalt as 59° which number is 
indicated by these analyses, we have as the percentage of cobalt 
found— 


i. Il. Ii. Vi ¥; Mean Calculated. 
23°56 23°53 23°53 23°60 23°56 23°556 23°56 


From the above it appears that this method for determination 
of cobalt is all that could be desired. 

In determining the sulphuric acid in the substance a portion 
was digested, on the water bath, with a little strong hydrochloric 
acid for a short time, then dissolved in water and precipitated 
by acetate of baryta, with addition of chlorid of ammonium, at 
a boiling heat, and allowed to stand for twelve hours or more 
before filtering. 

The total amount of hydrogen was determined by combus- 
tion of the substance mixed with chromate of lead, placing in 
the anterior portion of the tube, first oxyd of copper, then me- 
tallic copper freed from hydrogen. 

The ihowing preliminary experiments were made. To an 
acid solution of crude ceroso-ceric sulphate was added a solu- 
tion of luteo-cobaltic sulphate in excess. To the solution fil- 
tered from the resulting precipitate, permanganate solution was 
added when a further precipitation of cerium ensued. This 
seemed to indicate the compound formed to be a ceric salt. 

The filtrate from this last precipitate showed powerful didy- 
mium bands. (I think as many as thirteen bands were made 
out, certainly eleven) and was proved free from cerium by 
Gibbs’ test,t with peroxyd of lea 

*“ Researches on the ammonia-cobalt bases.” Smithsonian Contributions to 


Knowledge, 1856. 
+ This Journal, vol. xxxvi. 
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The precipitates, being found to contain didymium, were con- 
verted into sulphate, oxydized by boiling with peroxyd of lead 
and again precipitated by luteo-cobaltic sulphate. This last pre- 
cipitate was also found to contain traces of didymium. 

Weighed quantities of crude ceroso-ceric oxyd were con- 
verted into sulphate, luteo-cobaltic sulphate and potassic perman- 
ganate added, and the yellow precipitates collected on weighed 
filters and, after weighing, converted into ceroso-ceric oxyd. 

I. ‘5638 grms. substance gave 2°0395 grms. of yellow salt, yield- 
ing ‘4780 grms. ceroso-ceric oxyd. 

II. °6960 grms. substance gave 2°3670 grms, of yellow salt, yield- 
ing ‘5940 grms. ceroso-ceric oxyd. 


The filtrates were free from cerium. 


In original substance. In yellow salt. 
I 


is . . ; 
Per cent of €e,0, 84°78 85°35 23°44 25°09 


It appears from this, that the yellow salt, formed in this man- 
ner, cannot be relied upon, as possessing a uniform constitution. 
A quantity of pure ceroso-ceric sulphate was precipitated by 
adding a slightly acid solution of luteo-cobaltic sulphate; the 
precipitate was washed with hot water. The washings were 
slightly colored to the end, indicating partial decomposition of 
of the salt. The precipitate on drying adhered to the filter and 
was of a rather pale yellow color. 
III. 2°1175 grms substance gave 5640 €e,0, and 4405 €oS0, 
12725 “« « “ 14035 BaSé, 

Ratio. 

SO, 45438 9466 

€e 21 55 4717 

€o 7°92 2685 

This analysis leads to no rational formula. 

A new preparation of this salt was made from a somewhat 
acid solution of pure ceroso-ceric sulphate and washed with hot 
water containing acetic acid. The precipitate was of a deeper 
color than the preceding and did not adhere so strongly to the 
filter. 


IV. 1°8615 grms, substance gave ‘4060 €e,6, and ‘5050 €oS6, 

Ratio. 

€e 1765 3862 

€o 10°33 3501 
Another preparation made from nearly neutral ceroso-ceric 
sulphate was of much paler color, and adhered more strongly to 
the filter, than any previously made: this was not analyzed. — 
The above results led to the belief that the salt was contami- 

nated with basic ceric sulphate. 
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A highly acid solution of pure ceroso-ceric sulphate was then 
heated and precipitated by a hot saturated acid solution of 
luteo-cobaltic nlhaie. A bright yellow highly crystalline 
precipitate was formed, which was slightly washed with cold 
water, and which did not adhere to the filter on drying. 

This precipitate when viewed under the microscope appeared 
as cleanly crystallized hexagonal prisms, of uniform size, and 
without admixture of other forms. Three preparations were, 
in this manner, made, which resembled one another in color and 
general character and which were separately analyzed. 


V.  1°0345 grms. substance gave ‘2160 €e, 0, and ‘2935 €oSO, 
10240 “ «“ “ 1-2875 Ba SO, 
17650 “ 5670 H,® 

VI. 1-0075 2150 €e,0, “ +2840 €0SO, 
11665 14680 Ba SO, 
11645 3690 H,® 

VII. 1°1330 2455 €e,0, “ +3108 CuSO, 
10017 12695 Ba SO, 
1°33538 4148 H,O 

These results lead to the simple formula 

12 NH, €0,350,+€e, 350,+H,90 


This compound is of interest as being a purely ceric salt. It 
endures a temperature of 150° C. without Snuloediin. 
v. VI. VII. Calculated. 

SO, 51°80 51°83 52°22 52°42 

€e 16°90 17°27 17°54 16°63 

€o 10°80 10°74 10°44 10°74 

NH, 1866 1856 18°05 18°57 

H,98 2°47 2°21 2°39 1°64 





100°63 = 100°61 100°64 100°00 


We now pass to the consideration of the corresponding cerous 
salt, which I found could be prepared by heating a nearly 
neutral solution of cerous sulphate and adding a hot con- 
centrated solution of luteo-cobaltic sulphate so long as the 
supernatant liquid remained colorless. A yellow precipitate 
was formed, a little paler in color than the ceric salt, but 
showing to all appearances the same crystalline form. I regret 
much that I have, as yet, been unable to obtain crystals of such 
dimensions as would allow me to decide the question of iso- 
morphism by actual measurement. I can at present only say, 
that the two substances cannot be distinguished from one another 
under the microscope. 


VIII. 1:0240 grms. substance gave ‘3050 <e,0, and ‘2505€0S0, 
“ 


‘8500 “ “ -9858 BaSO, 
‘9588 « « “ 2650 H,® 
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The formula indicated is 12NH,€0,380,+3(€eS6,)-+-H, 6. 





Wau Calculated. 
se, 47°77 48:40 
€e 24°10 23°04 
€o0 9°31 9°91 
NH, 16°10 17°14 
H,@ 2°07 1°51 

99°35 100°00 


I succeeded also in forming the analogous salt of lanthanum. 
Toa concentratec. solution* of the sulphate, luteo-cobaltic sul- 
hate was added, and the solution heated. The precipitate of a 
buff yellow color showed under the microscope crystals appa- 
rently of the hexagonal system with the edges so posuded as 
almost to conceal the hexagonal form. 


IX. 1:0648 grms. substance gave ‘3085 ha® and ‘2495 €oS0, 
‘7852 “ “ -9072 BaSO, 
8918“ « “ -9452H,O 


Assuming the atomic weight of this lanthanum to be 94, the 
probable formula is 12NH, €0,350,+3(haSO,)+H, 9. 





IX. Calculated. 
SO, 47°58 48°08 
Ea 24°76 23°54 
€o 8°92 9°85 
NH, 15°42 17°03 
H,90 3°01 1°50 

99°69 100°00 


Unsuccessful attempts were made to form double phosphates 
and chromates of cerium and luteo-coballt. 

Cerium was found to form with roseo-cobaltic sulphate com- 
— analogous to those formed with luteo-cobaltic sulphate. 

hey are, however, easily decomposed by water, so much so, 
that an attempt was made to convert the ceric salt into basic 
ceric sulphate, by prolonged washing with hot water, with 
partial success. 

X was formed by adding, to an excess of hot strongly acid 
solution of rcencoi Bem sulphate, a solution of ceroso-ceric sul- 
phate ; this yielded a crystalline orange-browr precipitate which 


* This solution contained also didymium and was obtained from the mother 
water of the firs} precipitation of basic sulphate before described, by ‘‘ Watt's” 
process of boiling the ignited oxyd with chlorid of ammonium. This process 
affords a ready and satisfactory means of preparing a solution of lanthanum and 
didymium free from cerium, but has failed in my hands to remove all didymium 
from the cerium, even after the oxyds, prepared in various ways and ignited at dif- 
ferent temperatures, had been boiled for hours, the solution of chlorid of ammo- 
nium being from time to time renewed, the residual oxyd converted into oxalate, 
ignited and again treated as before. 





POR scam AIMEE = 
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was slightly washed with cold water. The configuration of the 
erystals could not be well made out, but was apparently one of 
the complex forms of the regular system. 

XI was formed by adding the roseo-cobalt solution to an ex- 
cess of the cerium solution. The crystals formed were similar 
to X but larger. 

X. 1'0661 grms. substance gave ‘2395 gr.€e, 8, and ‘2908 €oSO, 
13270 “« « “ 1-6025 BaSO, 


12715 “« & “ -3910H,® 

XL 19660 “ « “ -4702 €e,O, and 4960 €oSO, 
13938 “ 92-2970 BaSO, 
20620 * « “ 6037 H,@ 


These results lead to the formula: 10 NH, €0, 350,+€e,350, 
+5H,9. 





} a XI. Calculated. 
SO, 49°73 49°97 50°66 
€e 18°18 19°36 16°08 
€o 10°39 9°60 10°39 
NH, 14°96 13°83 14°96 
H,® 7:00 7°31 7°91 
100°26 100°07 100°00 


With cerous sulphate a homogeneous crystallization of the 
precipitate could be obtained only by adding the cerium solu- 
tion to a large excess of roseo-cobaltic sulphate. The crys- 
tals under the microscope appeared in form like those of the 
ceric salt; and the remarks in regard to the isomorphism of the 
two luteo salts apply also to the roseo salt though with less 
force, insomuch as the appearance of the crystals is not so 
characteristic. 

The analyses show the ceric and cerous salts to contain the 
same number of atoms of water which is in accordance with the 
supposition of isomorphism. 

XII 1°8118 grms. substance gave ‘4700 €e,0, and °4713 €oSo, 
11235 «“ “ 1-2877 BaSO, 
16596 “ «“ “« -4880 H,@ 
Which seems to indicate the formula: 10NH, €0, 350, + 
3(OeSO, )-+5H, 0. 


XI. Calculated. 
se, 47°23 46°90 
€e 20°99 22°31 
€o 9°90 9°61 
NH, 14°27 13°85 
H,9 6°75 7°33 

99°14 100-00 


I did not succeed in forming an analogous salt of lanthanum. 
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It appears that the proportional amount of cerium, in all the 
compounds discussed, varies, within certain limits according to 
the mode of preparation: which is well shown by a comparison 
of the results X, XI, XII. This is as we might exyct in com- 
pounds, the nature of which precludes the possibility of purifi- 
cation, either by recrystallization or by thorough washing. 

The roseo-ceric salt appears to contain some admixture of the 
cerous salt. 

The sulphuric acid found is no doubt a little low, as the 
filtrate, after standing a week or more, deposited a slight addi- 
tional precipitate of baric sulphate to the amount of ‘05 per 
cent.* 

The variations are, it seems to me, not so great as to cast 
doubt upon the correctness of the formulas deduced. 

In conclusion, my best thanks are due to my kind teacher 
and friend, Dr. Wolcott Gibbs, to whom I am indebted for 
many and valuable suggestions, and also for the material used 
in this investigation. 

Lawrence Scientific School, Cambridge, Jan. 15, 1870. 








ArT. XXXIX.—On a new Aspirator ; by JoHN C. DRAPER. 


I sEND herewith a description of an apparatus that answers 
admirably as an aspirator when it is desired to submit a large 
amount of atmospheric air to examination. 

It consists of a h 
tin boiler (a) for | 
the generation of 
steam; to this a 
bent tube, + inch 
bore (b) termina- 
ting in a pointed 
extremity, or jet, 
is attached. The 
tube (0b) passes air- 
tight through a 
cork (c) into a sec- 
ond tube (d), about 
one inch in diame- 
ter also drawn 
down to a jet as at 
(d) in the figure. 

The two tubes form an arrangement somewhat like an ordi- 
nary oxy-hydrogen blow-pipe. Through the cork (c) a thin 














* Compare Marignac, Ann. d. Chem. u. Pharm., lxviii, 212. 
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tube (e), inch bore, passes and terminates in the upper part of 
the flask (g) after perforating the cork (/). Im the flask, an 
suitable test liquid, as lime-water, is placed. A tube (h) } inch 
in diameter, freely opened at both ends, is then passed through 
the cork (/) to give the air access to the bottom of the flask 
when the apparatus is in operation. 

The method of action is as follows: heat being applied to the 
boiler (a), a strong jet of steam issues through (a), when if the 
tubes (6) and (d) are properly adjusted, a powerful draught is 
established through () which draws air rapidly through (A). 
I have in this manner drawn air at the rate of a gallon a second 
through a column of lime-water eight inches in height. 

By attaching an ordinary gas suction to this apparatus, the 
air could be measured and passed through an extensive system 
of flasks or tubes containing suitable re-agents for the determi- 
nation of minute traces of various ingredients. 

College of the City of New York, Jan. 14th, 1870. 








Art. XL.—On two peculiar products in the Nickel manufacture ; 
by JosePH WHARTON. 


3 


SEVEN years ago, when I was about to commence operations 
at Gap Nickel mine and furnace, I noticed among the fragments 
left by my predecessors a piece of nickel matte which con- 
tained occasional plates apparently of a metallic substance, tough, 
pliable, and elastic; these plates were about as thick as fine 
writing paper, from ,'; in. to 4 in. wide and about twice as long. 
No chemical examination of them was made except a slight 
qualitative examination showing the presence of nickel, iron, 
and copper. 

Having on several occasions subsequently noticed some ten- 
dency toasimilar appearance in the matte, I gave directions 
that, when it should next be observed, a close examination 
should be made, after the extinction of the furnace producing 
the peculiar matte, of the solid mass which always remains in 
the Lstiens of the furnace.* 

This solid mass consists in part of lumps of ore, flux, and 
fuel of the first charge, which reached the hearth imperfectly 
melted or consumed and so remained, and in part of accretions 
from the thoroughly fused matte which, as the furnace worked, 
formed a pool over and enclosing those lumps. 

* It should be explaired that the furnaces in question are small upright blast 
furnaces, in which the ores of Gap Mine (Nicolliferous Pyrrhotite with 2 per cent 


Ni and Co), previously roasted, are smelted for the first time, the product being a 
matte containing about 12 per cent Ni and Co, with about 4 per cent Cu. 
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The cavities of such a mass seemed to me favorable for the 
production of crystals when a tendency to crystallize existed. 

Last midsummer very interesting groups of crystals were in 
fact found upon breaking up one of these masses to fit it for 
remelting ; they were so small, however, that, except for search 
being made in consequence of the matte of that furnace havin 
exhibited the plates above named, the crystals would probably 
not have attracted attention. 

Some of these crystals are cubical, with a bright metallic 
luster, the groups closely resembling miniature geodes of ga- 
lena; others are minute octahedrons, arranged in spicule, and 
in dendritic or plumy forms, resembling the fern-like aggrega- 
tions of zinc crystals which I sometimes found in the prolongs 
of my spelter furnaces at Bethlehem, Pa. Specimens of both 
cubes and octahedrons are forwarded with this paper. 

These crystals are very tough, and are highly magnetic. A 
spicula of the octahedrons can be bent many times without 
breaking, and one which was floated upon water, after being 
lifted a few times by a magnet, pointed steadfastly to the north, 
and showed attraction and repulsion to the poles of a magnet 
just as a steel magnetic needle would under like circumstances. 

A specimen of the octahedral crystals, and a specimen of the 
granular or almost crystalline solid matter to which they were 
attached, were submitted for analysis to the chemist of my 
establishment with the following results :— 

Crystals. Granular. 
Cu 1°85 0-466 1°74 0°438 
Ni and Co 25°22 6837 28°20 7-640 
Fe 6410  86°622 6250  385°861 


S 8:90 48-925 760 48-989 


10007 1:4°938 10004 1:5°78 


The subordinate column in each case shows the quantity of S 
which would be requisite to form, with the metals found, the 
compounds Cu,S, Ni, and Co,S, FeS; the ratio, below it, is that 
of the S found to that thus calculated. 

If we conceive the copper to exist as Cu,S, we then have 
89°32 parts Fe, Ni, and Co in combination with 8°48 parts S: 
taking then the average atomic weight of the metals according 
to the proportions found, as 56°85, the atomic ratio of the 
metals to that of the sulphur is as 31:4 to 5:27, corresponding 
“= closely to the formula R,S. 

hould the copper be included in the average, we get the 
figures R 32-00 $556, indicating, though less accurately, the 
same formula. 
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IL 


Desiring last year to make, in a granulated form, an alloy 
consisting of # nickel, + copper, I caused a mixture of the 
oxyds of those metals in the due 8a ne to be heated in 
closed crucibles with charcoal in a blast furnace; by this means 
reduction and fusion resulted, and the fused alloy was poured 
into water at a high white heat. 

Among the granulated metal were found large numbers of 
hollow spheroids varying in size from peas to large chestnuts, 
many of them imperfect and torn, but many of them tolerably 
regular in shape, one side being usually bright and smooth, 
while the other was rough and pimpled. 

As, upon crushing these with a hammer, the anvil was moist- 
ened, I examined a considerable number of them and found 
that they were nearly full of water, so that the water distinctly 
rattled within them when shaken, and showed itself in quantit 
when the larger spheroids were carefully broken. Fluid metal, 
poured white hot into water, had formed metallic bulbs filled 
with water. 

For several days I carried some of these bulbs in my pocket, 
occasionally rattling the water in them, before the manner of 
their formation occurred to me. My first idea—that drops of 
metal falling upon the water were flattened by the blow, and 
that the edges then instantly clasped together and became 
welded, enclosing water within their grasp—was obviously un- 
tenable, for the eye could detect no seam or crevice, and be- 
sides, how could water exist as a liquid shut in by walls of 
this refractory alloy at a welding heat? Apple dumplings are 
formed in a manner somewhat similar to that, but these bulbs 
were not so formed. 

The true solution is doubtless this: The metal when poured 
was in a state of ebullition, was giving off gas; not probably 
metallic vapor, but perhaps carbonic oxyd. 

The separate tibetan into which the thin stream divided 
upon entering the water, were each emitting gas when contact 
with the water produced upon their surfaces an impervious film 
of solid or pasty metal. e continued evolution of gas in the 
fluid interior of such globules could have then no other effect 
than to distend the globule into a bulb, whose upper side might 
well be pimpled by the effort of tiny gas bubbles in the pasty 
shell to escape upward, while similar tiny bubbles working up- 
ward in the crust of the under side would reach the interior 
cavity, thus leaving the lower surface smooth and bright. 

Multitudes of incipient globules were of course torn and dis- 
torted by reason of the internal gas finding a vent, and of 
course any which were rent must necessarily be filled by the 
water in which they were plunged. Those however in which 
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the eye found no aperture were doubtless filled, after the cold- 
ness of the external water had so contracted the heat-rarified 
gas as to produce an approximate vacuum within the bulb, by 
the slow imbibing of water through minute pores to supply that 
vacuum. That such pores existed was shown by the fact of 
the bulbs all in time losing their water by exposure to a dessi- 
cating atmosphere. 

Not all the pots of metal produced when poured, such 
globules, for not all were in the fit state of ebullition. 

The nature of the disengaged gas might perhaps have been 
determined, if a sufficient quantity had been collected by break- 
ing the globules under a receiver, but this was not done. I 
send specimens of the globules with this paper. 

Philadelphia, March, 1870. 








Art. XLIL—On the action of sunlight on Sulphurous Acid; by 
O. Loew, Assistant in the College of the City of New York. 


(Read before the ‘ Lyceum of Natural Science,” New York.) 


WE know that plants under the influence of the sunlight re- 
duce carbonic wal and water to organic compounds, and organ- 
ized parts ; we know further, that the albuminous principles, as 
well as some ethereal vegetable oils, contain sulphur which 
doubtless comes from the sulphates contained in the soil. As 
regards this reduction of sulphuric acid, it seemed to me of 
interest to ascertain whether sunlight possesses any reducing 
power upon the oxygen compounds of sulphur out of the 
tissues of the plant. For this purpose I exposed diluted sul- 
phuric acid, solutions of sulphates and sulphites and aqueous 
sulphurous acid under various conditions, in sealed tubes to 
the sunlight during the last summer. 

It was only with the sulphurous acid that any change was 
noticed. The tubes containing this substance remained clear 
during two months, but after that time a disturbance set in 
which slowly increased, and sulphur was deposited in a finely 
divided state. 

The sulphurous acid was thus gradually reduced to sulphur, 
but the oxygen was not liberated, another part of the acid hav- 
ing been oxydized by it to sulphuric acid. It seems very sin- 
gular that a space of two months elapsed before any change was 
observed ; it appears that the absorption of a great amount of 
light was necessary for the separation of the first atom of sul- 

hur, which was followed then by more atoms in much shorter 
Intervals of time. 

New York, December, 1869. 
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Art. XLII.—On the formation of Ozone by rapid combustion ; 
by O. Lorw, Assistant in the Chemical Department of the 
College of the City of New york. 


(Read before the “Lyceum of Natural Science,” New York). 


AccorDING to the view of Schénbein, every slow oxydation 
is accompanied by formation of ozone, common oxygen not 
being able to combine directly with the elements. In 1858 
Clausius advanced the hypothesis that ozone is oxygen in the 
state of free atoms, while common oxygen consists of a molecule 
of two combined atoms. But the later investigations of Andrews 
and Toit, Babo and Soret upon the volume of ozone have not 
supported this notion, and Clausius has modified his hypothesis 
accordingly, now believing that ozone is a combination between 
an atom and a molecule of oxygen. This combination is but a 
loose one, and the power of oxydation resides in the third atom 
of oxygen, which combines directly with other substances, leav- 
ing common oxygen behind. This constitution of ozone may 
be represented by the following formula: 

3([00})=2([00]0) 

The oxydation of a metal by ozone is shown by the 
equation ([00]0)+M=M9-+([00)). 

When we now take into consideration that ozone and antozone 
together give common oxygen, we must conclude that antozone 
is oxygen in the state of free atoms. Furthermore we see that 
common oxygen can be converted according to circumstances 
either into ozone or antozone. It seemed to me that in every 
combustion even the most rapid and energetic, an intermediate 
decomposition of the molecule of common oxygen must take 
place if the single atoms will enter into combination with the 
elements, and that ozone or antozone would be detected in a 
flame if the high temperature would not destroy it again as 
quickly as it is formed. 

To prove this conclusion, I blew a strong current of air 
through a tube into the flame of a Bunsen’s burner and collected 
the air in a beaker glass or, balloon. I was thus able in a few 
seconds to collect enough ozone to readily identify it by its 
intense odor and by the common tests. 

This observation shows that not only in slow oxydation but 
also in rapid combustion, an intermediate formation of ozone 
takes place,* and that it can be separated in the proper way. 

New York, December, 1869. 

* Compare the observation of Pincus in the article on Nitrification, this Journal, 
II, vol. ii, p. 238.—Eps. 

Am. Jour. Sot.—SEconpD Series, VoL. XLIX, No. 147.—May, 1870. 
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Art. XLIIL. — Contributions to Zoilogy from the Museum of 
Yale College. No. 7.—Descriptions of New Corals; by A. E. 
VERRILL. 


MADREPORARIA. 
Heteropsammia geminata, sp. nov. Figure 1. 


Corallum completely encrusting and enclosing a small, dead, 
univalve shell, which had been occupied 
by a worm (probably Sipunculus) by which 
a small circular opening was maintained. 
Base of various irregular forms, according 
to the form of the shell encrusted. Cup 
at first simple, slightly raised; it very 
early becomes elongated and finally di- 

vides by fissiparity, so as to form two equal and similar cor- 
allites, which are sometimes well separated and divergent, but 
more frequently closely contiguous. These corallites are but 
little elevated, becoming smaller toward the cup, which is 
circular, oval, or more or less irregular, and not very deep. 
Septa in five cycles, the last cycle more or less imperfect or 
wanting in some of the —. The primary and secondary 
septa are narrow, much thickened and spongy outwardly, a lit- 
tle projecting; the septa of the fourth cycle are narrow and 
thin, outwardly joining those of the first and second, opposite 
the inner edges of the latter joined together in pairs, the inner 
and basal ye becoming broader before joining the colu- 
mella, which is moderately developed and fine spongy. The 
coral has an - vermicular and quite porous texture, more 
compact beneath. In all the specimens there are several small 
holes, like pin-holes, near the base of the corallites, often form- 
ing a nearly complete circle around the base, which are, perhaps, 
made by parasites. 

The base of the largest specimen is *65 long; 50 broad; ‘45 
high; corallites 12 high; ‘85 broad; depth of cell ‘12 of an 
inch. Burmah,—W. H. Dall. 

Of this species there are eighteen specimens of various sizes. 
It is remarkable as the second living species of this curious 
genus, and still more so as furnishing another instance of fissi- 
parity in the family of Hupsammide,—a feature not hitherto 
recognized as normal in any genus except Lobopsammia of the 
Eocene. Doubtless the other species divide in the same way, 
for H. Michelinii E. and H. is described as having the cup shaped 
like the figure 8, which is the form in this species just before 
dividing. H. Michelinii appears to differ not only in dividing 
less freely, but in its smaller cup and a different arrangement of 
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the septa, those of the three first cycles being described as about 
equal, while in H. geminata those of the third cycle are very 
small. The columella in the latter appears to be much less de- 
veloped.* 


Desmophyllum simplex, sp. nov. Figure 2. 


Corallum elongated, slender, turbinate above, rapidly enlarg- 
ing to the edge of the cup; lower half of column 
smooth and round, upper part, toward the cup, 
somewhat angular with twelve thin, sharp, crest- 
like coste, which become much elevated near the yy 
summit; surface finely granulous. Cup distinctly Size 
angular, usually somewhat hexagonal, deep, very YaRY 
open, with a thin wall. Septa in three cycles; 
those of the third cycle very small, thin, very 
narrow, and but little elevated; those of the first and second 
broadly rounded at summit and a little excurved, perpendicu- 
lar within, thin, the surfaces finely granulated, the primaries 
considerably the largest. Six corallites grow up together in an 
irregular cluster, several of these uniting together at base. The 
largest is ‘80 of an inch high; “12 in diameter at middle; the 
cup ‘38; primary septa ‘14 broad; height above edge of cup 
‘10 of an inch. 

St. Thomas, West Indies,—Mrs. E. H. Bishop. 


HETEROZOANTHUS, gen. nov. 


Polyps creeping on the surface of sponges, etc., by thin, basal, 
stolon-like expansions of the base, from which the polyps arise 
in linear series. The polyps are short, capable of contracting 
nearly to a level with the basal membrane. Tentacles few, 12 
to 24. Integument stiffened by foreign bodies imbedded in the 
skin, such as sponge-spicula, etc. 

Besides the following, this genus appears to include several 
other known species: H. Swiftit (Gemmaria Swiftii D. and M.) 
is parasitic upon a sponge in the West Indies; H. Axinelle 
(Schmidt sp.) on two species of Axinella, Adriatic Sea. 


Heterozoanthus scandens, sp. nov. 


Polyps small and low, connected by a narrow basal mem- 
brane, which is a little wider than their bases and creeps over 
and is partially imbedded in the surface of a branching sponge, 
rising to the tips of all the branches, some of which are eight 
inches long, and forming irregular reticulations over the surface, 
though at times ascending for two inches or more with a linear 
series of polyps; rarely with double series. The polyps are near 


* H. eupsammides (Gray sp.) from China, may be nearer this if distinct from 
the former, to which Edwards and Haime refer it. 
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together, seldom more than their own diameter apart, and often 
in contact; in contraction they rise but little above the basal 
membrane in the form of low, flattened warts, with a depression 
at summit from which radiate 12 to 15 sulcations. Internal 
lamelle 12. Integument firm, filled throughout with small, 
—-* white spicula, probably derived from the sponge. 

iameter of contracted polyps ‘08 to ‘10; height ‘02 or 03; 
breadth of basal membrane about ‘10 of an inch. 

Sherbro Island, West Africa,—Prof. A. Hurd. 


ALCYONARIA. 
Telesto Africana, sp. nov. Figure 3. 


Corallum forming a cluster of long, rather slender, branched, 
tubular stalks connected by a creeping base. The stalks are 
2 to 4 inches long, with eight longitudinal ridges or low costz. 
The polyps are arranged irregularly along the sides of the 
hesniions and main stalks, mostly at distances of ‘10 to ‘25 of 
an inch apart, sometimes opposite, and in contraction are prom- 
inent, tubular, and placed obliquely, sulcated with eight grooves. 
Color when dried yellowish white. Diameter of stalks ‘06 to 
08; of polyp-tubes 05; length of polyp-tubes 10 to ‘12 of an 
inch when contracted. 

The walls of the stalks and vane consist of rather slender 

rudely, irregularly, but sparingl 
a hamid and wide io a 
various forms (fig. 8, a), which are 
closely interlaced, as in the other 
species of the genus. Other forms 
of long, very slender, more distantly 
Fa often bent spicula are also 
abundant (fig. 3, b). 
The stouter spinulose spicula 
measure ‘252™™ by 036™™, ‘192 by 
‘060, :192 by 048; the long slender 
spicula 528 by 024, -492 by -036, 
‘456 by 066, 482 by 036, -420 by 
036, ‘408 by 048, 366 by 048. 
Sherbro L, on the base of Muricea 
granulosa,—Prof. A. Hurd. 
This species is closely allied to T. 
b a fruticulosa Dana, of the Carolina 
coasts, and, like that species, is en- 
- erusted by a — sponge. But it isa more slender species 
and the spicula are longer and more attenuated. 


3. 


T. Riisei V., of St. Thomas (Clavularia Riisei D. and M.), is 





A. E. Verrill on New Corals. 373 


also nearly allied. T° trichostemma V. (Dana sp.) and 7. auran- 
tiaca Lamx. have stouter and more warty spicula. 


Muricea granulosa, sp. nov. Figure 4. 


Corallum rather slender, somewhat fan-shaped, branching 
in a plane; branches and branchlets irregularly sub-pinnate ; 
branchlets slender, 5 to 15 inches long. Verruce small, 
crowded, prominent, somewhat nariform, opening upward, the 
lower lip rounded, not prolonged. Coenenchyma granulous 
with small, stout spicula. Color, when dried, dull yellowish or 
grayish brown. Height 6 inches; breadth 4; diameter of trunk 
‘15; of branchlets ‘06 to ‘08; of verruce ‘03; height of verrucs 
‘02 of an inch. 

The spicula (fig. 4) are yellowish white and quite small for 
the genus; the larger ones are elongated, often curved, coarsely 
and roughly warted, stout spindles, 4 190 
tapering to acute ends; short, stout, einai 
roughly warted, irregularly oblong 
spicula with obtuse ends; and various 
short, stout, rough, club-shaped forms, 
which are often as broad as long, with 
large rough warts or spinules on the 
larger end. With these are various 
other forms of irregular spicula, with 
many smaller, rather slender, more 
regular, distantly and more evenly 
warted spindles. 

The larger rough spindles measure *648™™ by 156™, 504 by 
‘108 ; the oblong spicula “408 by ‘144, 396 by ‘168, 312 by 108, 
‘264 by “108, ‘264 by 156, ‘216 by ‘096; the larger clubs 396 
by 156, 336 by ‘144, 288 by -132, 276 by 120, 264 by 084, 
‘192 by “108, -L80 by 072; the largest of the slender spindles 
492 by 096, 444 by 072, 336 by 072. 

Sherbro Island,—Prof. A. Hurd. 

This species is remarkable for the small size and roughness of 
the spicula and the form of the verruce. Its branches are also 
more slender than in most species. 

Muricea vatricosa Kélliker (Gorgonia vatricosa Val.) from the 
Bizagos Archipelago is the only African species recorded pre- 
viously. Of that we have received authentic spicula through 
Dr. KGlliker, from the original specimen. The spicula of M. 
vatricosa are much coarser and the corresponding forms are 
about twice as large ; some of the larger spindles measure ‘840™™ 
by 180™, ‘780 by ‘240, ‘744 by 204; oblong spicula °696 by 
‘240, -456 by ‘192; clubs 660 by ‘156, -456 by ‘180; the slender 
spindles ‘720 by ‘108. The lower lip is also said to be pro- 
longed in the form of a small horn. 
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Leptogorgia robusta sp. nov. 

Corallum consists of several stout principal branches arising 
from near the broadly expanded base; these main branches 
fork at irregular distances, and the secondary branches are irreg- 
ularly pinnate, with branchlets mostly alternate on opposite 
sides, and 5 to 15 inches apart. The branchlets are curved at 
base, then ascend at an angle of about 45°; they are rarely coa- 
lescent, stout, rigid, obtuse, 1 to 3 inches long, a little com- 
pressed, with a broad band of polyp-cells on each side, with 
narrow, — sterile median bands, often with a distinct 
groove. The. polyp-cells are numerous, close, rather large, 
oblong or oval, usually at the summit of large, low, rounded 
verrucee, sometimes scarcely raised; they form about 4 to 6 
irregular alternating verticak rows on each side of the branch- 
lets, and 8 to 12 on the main branches, and are usually separa- 
ted by distances about equal to their own diameter. Coenen- 
chyma moderately thick, finely granulous. Axis stout, round 
or a little compressed, nearly smooth and brownish black in 
the larger branches, the axils flattened; in the branchlets firm 
and rigid, tapering, dark reddish brown, slightly translucent; 
base thick, spreading, yellowish wood-brown. 

Color of ccenenchyma dull dark yellow, tinged with purplish 
brown on the verruce. Height 12 inches; breadth 5; diame- 
ter of main branches ‘22 to ‘25; of axis 12 to 15; diameter of 
terminal branchlets °18 to ‘16; of their axis at base 04 to ‘05; 
diameter of verruce ‘04 to ‘05; height ‘01 to 03; diameter of 
cells ‘02 to 03 of an inch. 

The spicula are small, bright yellow, intermingled with a few 
more slender ones that are bright purple; the latter mostly 
come from the verrucs. Most of the yellow spicula are acute 
double-spindles, regularly tapering to each end, with three or four 
well separated whorls of warts on each half; some shorter and 
stouter forms occur, with more crowded warts and obtuse ends. 
The purple spicula are mostly slender, acute, sparingly warted 
spindles and double-spindles. Small, rounded, closely warted 

ouble-heads occur sparingly. 

The larger yellow double-spindles measure ‘216™™ by 072, 
‘204 by ‘060, ‘180 by ‘072, 168 by 060, 168 by ‘066, ‘156 by 
048; the purple spicula 216 by ‘036, 204 by 018, 192 by 
‘030, “180 by ‘024, 156 by ‘030, 144 by ‘036. 


Sherbro Island,—Prof. A. Hurd. Two specimens attached to 
the shell of an oyster, with LZ. sanguinolenta V. 

This species somewhat resembles in mode of growth and gen- 
eral appearance Z. rigida V. from the Gulf of California, etc., 
but has even stouter branches. The spicula and verruce are 
very different. The color of Z. rigida is almost always uniform 
dark purple. 
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Leptogorgia dichotoma, sp. nov. 


Corallum tall, slender, sparingly dichotomously branched. 
The trunk divides at about three inches from the base into two 
main branches; these fork at about 1 and at 25 inches, and part 
of the secondary branches divide again at about three inches 
from their origin, but others remain undivided for 6 or 8 inches. 
The branches and branchlets are long, rather slender, slightly 
tapering, obtuse, flexuous, spreading at base, compressed or 
somewhat quadrangular, with a narrow sterile band on each 
side, and broad lateral bands of crowded polyp-cells. The cells 
are rather large, oval, mostly raised on low, rounded, rather 
large, often crowded verruce, sometimes flat. Coenenchyma 
moderately thick. Axis round, dark brown in the larger 
branches, light yellowish and setaceous in the terminal branch- 
lets. Color bright lemon-yellow, the cells mostly surrounded 
by purplish. 

Height 15 inches; breadth 4; diameter of main branches ‘15 ; 
their axis (09; diameter of branchlets ‘11 to 13; their axis at 
base ‘05, in middle ‘02 to 08; diameter of verruce ‘08 to 04; 
height 01 to 02. 

The spicula are yellow, with some more slender purple ones, 
as in the preceding species, but the average size is nearly twice 
as great. The most common forms are long, very acute, double- 
spindles, with four or five loose whorls of rough warts on each 
end; others are shorter and stouter, with more crowded whorls 
of warts. Some of the purple spicula are regular double-spin- 
dles, like those first described, but others, from the polyps, are 
slender spinulose spindles ; some of the double-spindles are half 
purple and half yellow. 

The larger double-spindles measure ‘264™™ by 060, ‘252 by 
‘072, 252 by 060, 240 by 066, 228 by 084, 228 by 060, 228 
by 054, 216 by ‘072, 216 by 060, ‘204 by ‘072, 204 by ‘060, 
‘192 by 078; the purple polyp-spindles 228 by ‘024, -186 by 
030, -180 by -018, ‘168 by 030, ‘156 by ‘030, ‘144 by 015. 

Sherbro Island,—Prof, A. Hurd. 

The new species herein described from the west coast of 
Africa are of peculiar interest, both as furnishing additional 
evidence of the richness of that little explored region in Gorgo- 
nacea, and as showing peculiar relations to the fauns of the 
West Indies and Pacific coasts of America. They were col- 
lected by Mr. D. W. Burton, missionary, for the museum of 
a College, and sent to me for examination by Professor 

ur 
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Art. XLIV.—Conitributions to Chemistry from the Laboratory of 
the Lawrence Scientific School. No. 11; by Wo.ucorr Grpps, 
M.D., Rumford Professor in Harvard University. 


1. Ona simple method of avoiding observations of temperature 
and pressure in gas analyses.* 


In absolute determinations of nitrogen and other gases, accu- 
rate observations of temperature and pressure are, in the ordi- 
nary methods of analysis, necessary, and when made require 
subsequent calculations which, when the analyses are numer- 
ous, become rather tedious. By the following simple method 
these observations may be altogether dispensed with, and the 
true weight or the reduced volume of the observed gas obtained 
at once by a single arithmetical operation. The volume of any 
gas at the temperature 0° C. and pressure 760 may be deduced 
from its volume at the temperature ¢ and pressure p by the famil- 
lar expression : - 

1 h-h'-h’ 
atid 1+0:00367t° 760 (1) 
in which A is the observed height of the barometer (reduced to 
0°C.), A’ the tension of the vapor of water at /° when the gas is 
moist and A” the height of the column of mercury in the col- 
lecting tube above the level of the mercury in the cistern. For 
any other gas under precisely the same circumstances of temper- 
ature and pressure we have the equation: 
: , 1 h-h'-h" 
ees 1+-0°00367t* 760 (2) 
Whence dividing the first equation by the second we have: 
- 
way (3) 








or as a proportion Wut Voett Vel e (4) 
from which it appears that the reduced volume (vol. at 0° and 
760™™) of the second gas may be found without observations of 
temperature and pressure, provided tht the unreduced volume 
be observed under the same circumstances of temperature and 
pressure as the volume of the first gas, the reduced volume of 
which has been previously determined. Let the first or stand- 
ard gas be air; then if the weight of one cubic centimeter of 
dry air at 0° and 760™ be w the whole weight will be wV> 
In like manner we shall have for the weight of the gas to be 
measured w,V’y, and since the weights do not change with the 
temperature and pressure, we have finally : 
wV¥.30, V 7:9 9, :8,¥'» 
If now we suppose that the gas in the first tube, or standard 
* Read before the National Academy of Sciences, Sept., 1869. 
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gas is, for example, nitrogen, the volume remaining the same, 
and that the gas to be measured is also nitrogen, we have 

oe, ¥,3@, V'gts@, ¥gt@, VV", 
or simply Fat © 320, Voth « (5) 

The application of this formula in practice is as follows: A 
graduated tube holding about 150 cubic centimeters is filled 
with mercury and inverted into a mercury trough. Two thirds 
or three fourths of the mercury are then displaced by air, care 
being taken to allow the walls of the tube to be slightly moist, 
so as to saturate the air. This tube may be called the compan- 
ion tube ; the volume of air which it contains must be carefully 
determined in the usual manner by five or six separate observa- 
tions, taking into account, of course, all the circumstances of 
temperature and pressure. The mean of the reduced volumes 
is then to be found, and forms the constant quantity Vo. The 
gas to be measured is transferred from the receiver in which it 
is collected, into a ~— eudiometer tube, which is then sus- 
pended by the side of the companion tube, and in the same 
trough or cistern, Both tubes being supported by cords pass- 
ing over pullies, it is easy to bring the level of the mercury in 
the two tubes to an exact coincidence. The pressure on the gas 
is then the same in each tube. The temperature is also the 
same as the tubes hang side by side in the room set apart for 
gas analyses, and are equally affected by any thermometric 
change. It is then only necessary to read off the volumes of the 
gas in the two tubes to have all the data necessary for calculating 
the weight of the gas to be measured. This calculation may be 
effected in two ways, each of which will be found of use. Thus 
proportion (4) reads in words: as the observed volume of the 
air in the companion tube is to the observed volume of the gas 
in the measuring tube, so is the reduced volume of the air in the 
first-—previously determined as above—to the reduced volume 
of the gas to be measured. This method of course applies to 
the reduction of any gaseous mixture whatever to the normal 
pressure and temperature. In absolute nitrogen determina- 
tions, however, proportion (5) gives the weight of the nitrogen 
measured at once, since the term w,Vo is found by multiplying 
the weight of 1 cc of nitrogen at 0° and 760™" by the reduced 
volume of air in the companion tube, and is a constant which 
can be used as long as the companion tube lasts. In practice, a 
companion tube filled with mercury will last with a little care 
for a very long time. Even when filled with water I have 
found that excellent results may be obtained, and that the tube 
will last for some weeks. Williamson and Russell, in their 
a for gas analysis, have employed a companion tube for 

ringing a gas to be measured to a constant pressure, but the 
application made above is, I believe, wholly new. 
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2. On the application of Sprengel’s mercurial pump in analysis, 


SUT 











: 





The first application of Sprengel’s pump 
in analysis is unquestionably due to Frank- 
land, who, in a paper on the analysis of 
potable waters, describes an advantageous 
form of the apparatus, together with a 
method of determining with it small quan- 
tities of nitrogen. Frankland’s paper came 


into my hands after I had myself made a 
similar application of the pump, and had 
executed several organic analyses by its 
aid. As the instrument has now been 
nearly two years in use in my Laboratory, 
I will here give the results of my experi- 
ence. The pump I use differs in several par- 
ticulars from that of Frankland. Repeat- 
ed fractures of the glass soon showed the 
necessity of making the tube as flexible as 
possible. I therefore introduced into the 
vertical or descent tube, three joints, and 
substituted a T tube of iron for the glass 
T, which I at first employed. The hori- 
zontal branch of the pump is connected 
directly with the combustion tube by 
means of a good stopper of vulcanized 
rubber previously wet and forced into 
the tube as tightly as possible. The an- 
nexed wood cut will give a correct idea 
of the whole apparatus, and for any one 
familiar with the principle of the pump, 
will need no explanation. The joints a 
and 6 are made of good vulcanized rub- 
ber tightly wound with iron wire. Round 
each of these is placed a larger tube of 
vulcanized rubber tied above and below 
and filled with mercury. The ends of the 
iron T tube A are protected in a similar 
manner, the glass tube being cemented 
into the iron. The lower joint cis more 
simple, and has no exterior tube. It con- 
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sists of thick vulcanized rubber covered on the outside with a 
varnish, suggested to me by Prof. Crafts, and consisting of a 
mixture of pitch, gutta percha and wax melted together. A 
strong steel screw clamp k serves to regulate the flow of the 
mercury in the pump tube, the diameter of which is about 14 
millimeters. The mercury reservoir M consists simply of a 
large green glass bottle, with the bottom cut off, inverted and 
provided with a good stopper of vulcanized rubber, through 
which the upper part of the pump tube passes. 

The use of this apparatus in absolute determinations of nitro- 
gen is as follows: The substance to be analyzed is mixed in a 
rather short combustion tube with chromate of lead and a small 
proportion, five or six grams, of chromate of suboxyd of mer- 
cury. The anterior portion of the tube is then nearly filled 
with freshly reduced, finely divided metallic a, in front of 
which a few grams of carbonate of manganese is placed. The con- 
nection with the pump being made, the apparatus is first tested 
by running the pump for a few minutes and allowing the whole 
to stand for a short time, to see if the level of the mercury in 
the pump tube remains unchanged. The combustion tube is 
then to be completely pumped out—an operation which requires 
from five to ten minutes only—after which the carbonate of 
manganese is to be cautiously heated until a sufficient quantity 
of carbonic acid is evolved to completely fill the apparatus and 
restore the equilibrium of pressure within and without. The 
combustion is then conducted in the usual manner, care being 
taken to keep the column of metallic ee at a full red heat, 
and to proceed slowly. When the combustion is finished, the 
pump is again set in operation until a perfect vacuum is ob- 
tained. The receiver which I employ for collecting the gas, is 
that of Simpson. It is first filled with mercury ; afterwards 
about fifty cubic centimeters of a solution of caustic potash, of 
density 1:2, are introduced to absorb the carbonic acid. The 
nitrogen is then to be transferred to a eudiometer tube and 
measured. The following analyses will serve to show the degree 
of accuracy attainable by this process: 
0°1380 gr. crystallized asparagin gave 21°98 c.c. nitrogen (moist) at 

13°-75 and 759°6""=18°69 percent. The formula requires 18°66 

per cent. 

0°2910 gr. sodic stryphnate gave 125°86 ¢.c. nitrogen at 18°C. and 
559™"—=36°28 per cent. nitrogen. The formula Na(€,H,H,9,) 
+H, 86 requires 36:26 per cent. 

0°8593 gr. potassic oxalurate gave 115 ¢.c, nitrogen at 6°25 C, and 
762°7™™ =16°50 per cent. The formula K€,H,N,0, requires 
16°47 per cent. 

0°6730 gr. allantoin gave 189 c.c. nitrogen at —1°C, and 761°5™™ 
=35°40 per cent. The formula €,H,N,0, requires 35°40 per 
cent. 





380 W. Gibbs: Contributions to Chemistry. 


In working with Sprengel’s pump in the manner indicated, 
many observations of practical value have been obtained. In 
the first place it has been clearly shown that the products of 
combustion executed in vacuo frequently differ in a remarkable 
manner from those conducted under ordinary atmospheric pres- 
sure. Thus ammonic nitrate at common pressures is decom- 
posed by heat with simple resolution into nitrous oxyd and 
water. But in the nearly perfect vacuum produced by the mer- 
curial pump, the reaction is entirely different, very large quan- 
tities of red nitrous or hyponitric vapors being evolved. In 
like manner Mr. Sharples has observed that cupric oxalate, 
which is usually decomposed by heat into carbonic acid and 
metallic copper, in vacuo always yields more or less carbonic 
oxyd. Gunpowder burns slowly and without explosion in 
vacuo—an observation which, however, is by no means new— 
but gun cotton explodes as violently as in air. 

In my first experiments, in which I attempted to collect nitro- 
gen by conducting the analysis without previously filling the 
apparatus with carbonic acid, I almost invariably found that a 
considerable quantity of oxyd of nitrogen—chiefly NO — was 
mixed with the nitrogen collected. In addition it was extremely 
difficult to bring the analysis to a successful termination, be- 
cause the pressure of the atmosphere often compressed the ante- 
rior portion of the combustion tube into asolid mass. I at first 
used cupric oxalate to furnish the required carbonic acid, but 
this was soon rejected for the reason given above, and I fell back 
upon magnesite or manganous carbonate. When the first suc- 
cessful experiments in determining nitrogen had been made, I 
was sanguine of being able to determine both nitrogen and car- 
bonic acid in an organic body by a single analysis in which 
the gases should be collected and measured together, the car- 
bonic acid being afterwards absorbed by potash. In this, how- 
ever, I failed entirely on account of the compression of the 
combustion tube alluded to above, when the combustion is 
made in vacuo. I also attempted to absorb the carbonic acid 
by means of a tube filled with soda lime, as recommended by 
Mulder, but without success, the absorption being always in- 
complete. 

Mr. Sharples has been more successful in determining nitro- 
gen and hydrogen by a single analysis. By placing a weighed 
chlorid of calcium tube in front of the combustion tube, he 
has found it possible to determine the water formed in the com- 
bustion directly by weight, and at the same time to collect the 
nitrogen with all requisite accuracy. In this manner 13285 gr. 
of asparagin gave 0°8028 gr. water=6'71 per cent. hydrogen and 
222-75 c.c. nitrogen at 15°’ C. and 734""=18°66 per cent. The 
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formula requires 18°66 per cent nitrogen and 6°66 per cent 
hydrogen. 

It can hardly be doubted that further improvements in the 
process will render it possible to determine in a single analysis, 
carbon, hydrogen and nitrogen with greater facility and accu- 
racy than nitrogen alone can be determined by the older methods. 
In conclusion I may state that the Sprengel pump may be ap- 
plied with great advantage to the determination of the amount 
of gas given off from various substances by the simple applica- 
tion of heat. 








Art. XLV.—On a peculiar form of the discharge between the 
Poles of the Electrical Machine; by ARTHUR W. WRIGHT, 
Prof. of Physics and Chemistry in Williams College. 


WHEN the Holtz electrical machine is working at a high ten- 
sion, but without the condenser, if the distance between the 
poles be gradually increased, the discharge successively varies 
from the ordinary spark of an inch or two in length to a dif- 
fuse, much branched, and feebly luminous spark, which under 
high tension may attain a length of several inches, though it 
gives but a slight detonation. If the interpolar space be still 
further widened, either the discharge becomes finally silent, or, 
more commonly, one or more small jets or brushes issue from 
the negative pole, with a hissing or fizzing sound, if the discharge 
is very energetic. When this is the case the positive pole is 
covered with a diffuse glow, resembling that of a phosphores- 
cent substance, or rather, so thin is the luminous stratum, the 
pole appears as if it were dluminated by a light shining from 
the direction of the opposite pole. The polar interval, under 
which the glow appears to best advantage, varies somewhat 
with the condition of the atmosphere, but, with the machine 
used in these experiments (a Holtz machine with 20-inch re- 
volving disk), extends from three or four to seven or eight 
inches, depending also to a certain degree upon the tension of 
the machine. 

If now the finger or some other object be interposed between 
the poles, the glow is interrupted, and a silhouette of the object 
is formed upon the brass ball, which strongly resembles the 
shadow cast by the body when placed in a beam of luminous 
rays, moving as the body moves, expanding and contracting as 
the distance varies, and the like. So striking is the resemblance 
of this appearance, which may be called an elvctrical shadow, to 
a real shadow, that I had many times noticed it casually, when 
using the machine in a dimly lighted room, without suspecting 
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that it was not actually a shadow due to light reflected from 
objects in the room upon the ball, and it was only when the ex- 
periments were made in a room completely darkened that its 
different character became clearly apparent. 

The experiment succeeds best when the air is not too humid, 
and a single jet issues quietly from the negative. With a little 
care and after a few trials the shadows can be obtained with great 
distinctness and remarkable regularity. It is better in general 
to use for the interposed body some non-conducting substance, 
or an imperfect conductor, like paper, or wood, as when metallic 
objects are used they become electrified by induction, and dis- 
turb the regularity of the phenomena, or, when the tension is 
very high, cause the passage of diffuse sparks and brushes. With 
proper care, however, good results can be got with metals, 
though usually for much smaller polar intervals than with poor 
conductors. 

In order to ascertain with how great accuracy of detail the 
figures are formed, a piece of wire gauze was used, the meshes 
of which were about 25", and the wires forming them about 
1™™- in diameter. The poles being separated about four and a 
half or five inches, the shadows were formed with striking dis- 
tinctness, even where the gauze was two inches distant from the 
positive pole, growing smaller and smaller as it receded. Every 
etemgpe of the texture was faithfully represented, the irregu- 
arities of the wires, breaks in the gauze, and the like, being ac- 
curately reproduced, and moving with the gauze, just as in the 
case of true optical shadows. With a piece of still finer wire- 
cloth, the meshes of which were about 1:3", similar results 
were obtained, the distances, however, being smaller than in the 

revious case. When the gauze was an inch or an inch and a 

alf from the positive, the meshes in the shadow were seen with 
some difficulty on account of the feeble illumination, but still 
appeared quite well formed and regular. Their size could not 
readily be ascertained by measurement, but they were estimated 
at from one-third to one-half a millimeter in diameter. 

More interesting and varied results were obtained with a gra- 
ting made of common writing paper by cutting out square ap- 
ertures about 8™ in diameter, and the same distance apart. 
The piece used contained twenty-five such apertures, arranged 
in the form of a square with five on a side. Shadows of great 
sharpness and accuracy were obtained with ease even when the 
poles were seven or eight inches apart. As the paper was 
moved toward the positive side they grew smaller, and again 
enlarged as it approached the negative, becoming, however, 
somewhat indistinct when nearer the latter. When the nega- 
tive jet and the center of the grating were in the line joining the 
two poles, the images were formed symmetrically about the ver- 
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tex of the positive pole. The corner apertures in this case be- 
ing more distant from the axis, had their images somewhat dis- 
torted, so that the sides of the square were represented by lines 
curved in such a way as to make the angles at the corners acute, 
just as it would happen if the square should be stretched in the 
direction of its diagonals. 

Very frequently, in fact usually, the jet does not issue from 
the vertex of the negative, but is displaced to the one side or 
the other. In such cases the glow is also displaced in a similar 
manner, that is, so that its axis is inclined at an equal angle to 
the line between the poles with that of the negative jet. If the 
grating is placed before the latter, and perpendicular to it, the 
shadows are still formed as before, though not in general quite 
as perfectly. Thusif placed 
at a, as in the cut, the image 
appears at 6. On moving it 
away from the 7 to a posi- 
tion represented by a’ the im- 
age still appears at 6, but is 
larger, and so on at a”, or 
until it is brought within an 
inch or two of the negative. 

In this way the lines traversed 

by the electricity, or along 

which it acts, may be readily 

traced, and they are found to have a conformation similar in 
some respects to that of the voltaic arc, but far more regular 
and symmetrical. In their general character they are represented 
by the dotted lines in the cut. Issuing normally from some 
point of one of the poles, a line passes ina curve to the homol- 
ogous point on the other pole, where also it meets the surface 
normally. When the jet is not far from perpendicular to the 
line of the oles, the curve may have an amplitude of nearly or 
quite half the distance between the latter, even when these are 
eight inches, or more, apart. 

An interesting case occurs when the negative discharge takes 
the form of a ring. The glow likewise assumes the form of a 
narrow and sharply defined ring, whose size and position of 
course depend upon those of the other ring. The approach of 
any intercepting or disturbing body either breaks or bends the 
luminous line, and this affords, perhaps, the best means of de- 
termining the form of the curves between the poles, as the lim- 
its where the disturbance begins are pretty definitely marked, 
and their position can be readily determined by measurements. 
An easy way to secure a sae and well-defined ring, is to 
we upon the negative pole, first removing the ball, a common 

ottle cork an inch or two in diameter, well shaped and care- 
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fully smoothed, with the larger face towards the positive pole, 
and perpendicular to the polar axis. On putting the machine 
in action, the electricity issues from the sharp edge of the cork 
in the form of a regular and steady fringe-like ring, the radial 
elements of which stand at a nearly constant angle with the 
axis. A beautifully distinct ring is thus formed upon the op- 
posite pole. 

Comparing the forms of the curves indicated by the above 
experiments with the ordinary sparks and brushes, or even with 
the voltaic arc, a striking difference in respect to symmetry and 
constancy is observed ; and the distinctness and beauty of some 
of the phenomena are very remarkable, especially when it is 
considered how lawless fo irregular the ordinary spark and 
brush discharges are as to form. The glow, like the brush, is 
obviously caused by the discharge of electricity at the positive 
pole, and apparently a discharge from one pole to the other takes 
place, silently and without luminous effect, through or b 
means of the intervening air. But that the lines along which 
it takes place should be so constant and regular is somewhat 
surprising. It is to be observed that the perfection of the re- 
sults depends toa considerable degree upon the condition of 
the air, as when this is too moist, the discharge is not suffi- 
ciently energetic, or the resistance is not sufficiently great, to 
bring out the glow, or to form the images with distinctness. 

Williamstown, Mass., April 5, 1870. 








Art. XLVI.— Movement of the Dome of the Capitol at Wash- 
ington, during the gale of December 10-12, 1869. From a let- 
ter to the editors. 


WE all know, by having seen the thing itself, or representa- 
tions of it, the form of the dome of the capitol at Washington. 
It is of cast and wrought iron throughout. Its architectural 
beauty is only equaled by the truly wonderful combinations of 
its multitudinous parts. Had it been erected at any other time 
than during the late war, when men’s views were absorbed in 
watching the vicissitudes of the contest, it would have attracted 
the eager attention of hundreds of scientific observers, who 
would have noticed, with the deepest interest, the ingenuity and 
skill with which all the exigencies of the structure were provi- 
ded for, until a rail road, built, as it were, in the skies, was used 
to place the statue on the summit. 

he exterior diameter of the dome, where the iron work rests, 
as it were, on the roof of the building, is somewhere about one 
hundred and thirty-seven feet; and the height, from the roof to 
the feet of the statue about two hundred—the statue is between 
nineteen and twenty feet high. 
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The distinguished architect, Mr. Thomas M. Walter, sup- 
osed naturally enough, that this enormous amount of iron 
would be more or less aifected by the action of the sun’s rays— 
causing an expansion, to meet which he had been making, 
throughout his protracted labors, all possible provision. To 
ascertain what this effect would be, he suspended a wire from the 
center of the ceiling of the Tholus, or crowning cupola, under the 
feet of the statue. At the extremity of this wire nearest the 
ground, or pavement of the rotunda, he arranged a delicate 
mechanism, that carried a pencil, whose point rested on a sheet 
of paper, on which it was expected that expansion and contrac- 
tion would record their effects. It was Mr. Walter’s expectation, 
probably, that, as the sun moved from the east to the west, some- 
thing of a uniform curve would be traced by the pencil’s point 
upon the paper, furnishing, in that way, data that might be as 
useful as they would be original. 
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It happened, however, that the wind, and not the sun made 
use of Mr. Walter's preparations, and recorded its vagaries, 
through the agency of the vast mass of the dome. One would 
have thought, looking to the breadth of the base, and the form 
of the architecture above it, that the dome would remain un- 
movable against any action of the wind. This was not so, how- 
ever; and the diagram above shows what a gusty day was capa- 
ble of effecting, in giving motion to the mass. Beginning at 
A, and following the lines, it can be seen when the wind blew 
fitfully but moderately, and then, when a blast of unusual vio- 
lence occurred; and when, too, the direction was changed, as 
the wind veered round the points of the compass. That chim- 
neys and shot towers wave in the wind is well known; but the 
movements that take place in rough weather in the dome of the 
capitol could hardly have been reasonably expected. 

The diagram above is a tracing carefully made from the work 
done by the pencil on the occasion now referred to. L. 

Am. Jour. Sci1.—Sgconn Srries, Vou. XLIX, No. 147.—Mar, 1870. 
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Scientific Intelligence. 


I. PHYSICS AND CHEMISTRY. 


1. On the heat of combination of boron with chlorine and ozy- 
gen.—Troost and HavTEFEvILLE have communicated to the Acad- 
emy of Sciences a memoir on the heat of combustion of boron, a 
subject which we believe has not hitherto received attention but 
which the rapidly increasing importance of thermo-chemistry 
invests with great interest. ‘lhe authors employed in their inves- 
tigations the muffle calorimeter of Favre. Dry chlorine was 
allowed to act upon amorphous boron placed in the muffle, the 
chlorid of boron formed being condensed in the water of the calo- 
rimeter. The heat measured was thus the sum of the heat of com- 
bustion proper and of the heat evolved in the combination or double 
decomposition of the chlorid with water. The heat due to the last 
mentioned reaction was then determined by a special experiment. 
In this manner the authors obtained as a mean of 6 experiments 
104000 units of heat developed in the combination of one atom 
of boron with three atoms of chlorine, and 79200 units of heat 
disengaged by the reaction of one atom of boric chlorid, BCl,, 
with 140 times its weight of water. From the heat developed in 
the last case the authors deduced the heat of combination of boron 
and oxygen by subtracting first the heat due to the formation of 
three equivalents of chlorhydric acid as determined by Favre, and 
secondly the heat produced by dissolving an equivalent quantity 
of boric acid in an equal weight of chlorhydric acid of the same 
degree of dilution, as determined by direct experiment. In this 
manner the heat of combustion of boron in oxygen was found to 
be 158600 units for one equivalent (old style) of boron. The 
boron employed was in the amorphous modification; the authors 
promise similar determinations for the other forms of this element. 
— Comptes Rendus, \xx, 185. WwW. G. 

2. On the heat of combination of silicon with chlorine and oxy- 
gen.—The same authors in a second communication have given a 
determination of the heat of combustion of silicon with chlorine 
and oxygen. To effect the union of chlorine with amorphous sili- 
con it was found necessary to mix the silicon with +5 of its weight 
of boron, the heat of combination of which was of course sub- 
tracted. The mode of experimenting and the corrections were 
the same as in the case of boron described above. It was found 
that one equivalent of chlorid of silicon acting upon 140 times its 
weight of water disengages 40825 units of heat and that one 
gram of silicon in burning in chlorine evolves 5630 units, which 
amounts to 78820 units for one equivalent (Si=14), or to 118230 
units for one equivalent (Si=21). By a process exactly analogous 
to that employed in the case of boron the authors found for the 
heat of combination of silicon and oxygen 7830 units per gram, 
which amounts to 109620 units per equivalent (Si=14) or 164430 
units for Si=21. In addition the heat of transformation of amor- 
a into crystalline silicon was determined by dissolving the 

ifferent varieties of silicon in nitro-fluohydric acid and thus obtain- 
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ing the difference in the quantities of heat disengaged by their 
oxydation. In this manner it was found that amorphous silicon 
in becoming crystalline evolves 290 units of heat per gram, or 4060 
per equivalent (Si=14).— Comptes Rendus, |xx, 252. W. G. 

3. On some remarkable spectra of compounds of zirconium and 
the oxyds of uraninm.—Mr, Sorsy has found that the remarkable 
absorption bands exhibited by certain specimens of zircon and 
which he had attributed to the presence of a new metal—Jargo- 
nium—are in reality due to uranium, which, under certain circum- 
stances, gives bands of a very remarkable character wholly unlike 
those yielded by the ordinary salts of the metal. Thus the salts 
of uranium usually exhibit a variable but small number of mode- 
rately broad absorption bands at the blwe end of the spectrum, 
while the zircons exhibit numerous narrow black lines, fourteen 
of which are quite distinct, together with other fainter lines and a 
broad black band extending from the red end, so that nearly all 
occur in that part of the spectrum which is entirely free from bands 
in the other uranic compounds. Mr. Sorby has detected in some 
zircons erbium, didymium, yttrium and another substance which 
exists in such small quantity that the author has not been able to 
decide whether it is a new earth or not. In fact the spectral anal- 
ysis in this case fails to give any decisive evidence, since some 
other known oxyd may give with zirconia a spectrum as abnormal 
as that produced by the presence of a trace of uranium. There is 
therefore at present no evidence that zircons contain any new 
metallic oxyd.— Chemical News, Feb. 18, 1870. wW. G. 

4. On the dissociation of ammoniacal compounds.—In investi- 
gating the dissociation of ammoniacal compounds IsamBert has 
ound that the tension of the ammonia evolved is constant at a 
given temperature and increases progressively with it. The author 
obtains the anhydrous ammonia-sulphates of zinc, cadmium, &c., 
by passing a current of ammonia for several hours over the salt, 
which swells up, becomes hot and falls to powder. ‘The ammonia- 
sulphates of zinc and cadmium thus formed correspond respectively 
to the formulas ZnS0,-+-10NH, and €dS0,+6NH,. In like 
manner calcic and strontic chlorids unite with ammonia to form 
€aCl, +8NH, and SrCl,+6NH, ; hot boric chlorid does not unite 
with ammonia. By heating the compound formed in vacuo, the 
tension of the ammonia may be measured. Cadmic sulphate gave 
the following results, care being taken after each experiment to 
expel the gas which fills the apparatus: 


Temperatures. Tensions. 

48°°5 368™™ 

51°5 439™™ 

100° (mean of 6) 1366°3™™ 
The salt remaining in the tube consisted of €d50,+2NH, and 
gave off no more ammonia at 100°. The author infers that the 
cadmic salt should be regarded as (CdSO,2NH,)4NH, and finally 
that the pulverulent compounds formed always absorb a little am- 
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monia mechanically, so that the tensions do not become constant 
until only the combined gas remains. The general results of this 
investigation agree with those which the author had previously 
obtained with the ammonia-chlorids. Lamy has based the construc- 
tion of a new thermometer upon the tension of the ammonia 
evolved in heating the ammonia-chlorids and especially that of cal- 
cium. Between 0° and 46° the tension increases from 120 to 1431 
millimeters, and will therefore give an extremely delicate measure 
of increments of temperature.— Comptes Rendus, lxx, p. 456 and 
. 393. W. &G. 
. 5. On anew method for the synthesis of organic acids.—Brr- 
THELOT has found that the hydrocarbons of the acetylene series 
are capable in the presence of alkalies of uniting directly with 
water, oxygen and the alkaline base to form acetic acid and its 
homologues. Thus in the case of acetic acid we have, 
€,H,+0+H,8=€,H,9,. 
Acetylene may be converted with acetic acid more completely by 
means of pure chromic acid, the action of which, according to Ber- 
thelot, is different from that of a mixture of potassic bichromate 
and sulphuric acid, and much more moderate. Thus chromic acid 
converts ethylene into aldehyd, propylene into acetone and cam- 
phene into camphor, which reactions are not effected by sulphuric 
acid and the bichromate which act too powerfully. Pure chromic 
acid acts on the carburets at ordinary temperatures and its action 
may be increased by heat or moderated by dilution. Allylene 
under the same circumstances of oxydation yields propionic acid. 
Propylene, €,H,, yields propionic acid, acetic acid and acetone, 
the propionic acid being probably derived from propionic aldehyd, 
isomeric with acetone. Chromic acid even attacks carbon in the 
cold. By operating with pure carbon Berthelot succeeded in 
obtaining a small quantity of oxalic acid, 
26+390+H, 0=€,H,9,. 
The oxydation of allylene by means of chromic acid appears first 
to yield an aldehyd €,H, 0, which then by taking up the elements 
of water becomes propionic acid. The author sums up his results 
as follows : 
1. A first oxydation gives oxygen by simple addition, with for- 
mation of an aldehyd or acetone : 
thus ©,H,+0=€©,H,6 (aldehyd) 
€,H,+6—€,H,6 (acetone and propionic acid. 
2. A further action—always on the free hydrocarbon—generates 
monobasic acids ; 
€,H,+0+H,90=€,H,0, 
€,H,+0+H,0=€,H,6,. 
8. Finally, as already shown, the same hydrocarbons by the 
action of the alkaline hypermanganates yield bibasic acids: 
€,H,+20=€,H,60, 
€,H,+20,—€,H,98,. 
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Thus the direct and regular oxydation of the hydrocarbons yield 
successively aldehyds, monobasic acids and bibasic acids.— Comptes 
Rendus, \xx, 256. Ww G. 

6. On the Ethyl compounds of Thallium.—Hansen has suc- 
ceeded in replacing two atoms of chlorine in thallic terchlorid b 
ethyl and obtaining the chlorid of thallium-diethyl with mune 
ing oxygen salts. When thallous chlorid, TICI, is suspended in 
ether and a current of dry chlorine gas is passed in, a yellow fum- 
ing liquid is obtained which becomes brown in the air. Zinc-ethyl 
acts powerfully on this liquid with strong evolution of heat—and 
when an ethereal solution of zinc-ethyl is mixed with one of thallic 
terchlorid and the product of the reaction shaken with dilute 
chlorhydric acid a white curdy crystalline mass is obtained after 
the distillation of the ether which after purification is the chlorid 
of thallium diethyl, Tl(C,H,),Cl. The new chlorid is soluble in 
hot water, ether and alcohol aud crystallizes in silky scales. It 
blackens in the light like argentic chlorid—a property which it also 
according to the author—shares with thallous chlorid. When 
suddenly heated it explodes with formation of thallous chlorid and 
a gas, which is a mixture of ethylene and ethyl-hydrid so that we 
have Tl(C,H,),Cl=TICI4+C,H,+C,H,. 

By double decomposition with argentic sulphate and nitrate the 
author obtained the sulphate, [TI(C,H,),].50,, and the nitrate 
TY(C,H,),.N®, which crystallize in leaves and are soluble in 
water, alcohol and ether. The author promises a further investi- 
gation of this very interesting and theoretically important subject. 
— Berichte der Deutschen chemischen Gesellschaft, No. 1, 1870, p. 9. 
W. G. 

7. Spectrum Analysis: Six Lectures delivered in 1868 before the 
Society of Apothecaries of London. By Henry E. Roscor. Lon- 
don. C. Macmillan & Co.—We are indebted to the kindness of the 
author for a copy of this work, which presents the most complete 
account of the history and development of spectral analysis to be 
found in any language, if we except perhaps the German treatise 
of Schellen and the Swedish work of Thalen.* The six lectures 
form rather less than half the work. They are simply and agree- 
ably written, not too popular, nor yet too abstruse for a popular 
work in the best sense of the term. Their value is greatly increased 
however, for the scientific reader, by the addition of numerous and 
elaborate appendices including in many cases entire memoirs, Be- 
sides the diagrams and figures which illustrate the lectures, the 
work is enriched by an excellent lithographic reproduction of Kirch- 
hoff’s chart from A to G and of Angstrém’s and Thalen’s chart from 
G to H, and with chromo-lithographs of the spectra of several fixed 
stars and nebul. Kirchhoff’s and Huggins’ tables are given in full. 
The results of the analysis of the light of the sun’s atmosphere 
up to the date of the publication of the lectures are also given. 


* Om Spektral analys. Upsala Universitets Arsckrift, 1866. 
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Finally there is an excellent bibliography of works and memoirs 
on the spectroscope and spectral analysis. That the work should 
not in every respect deserve unqualified praise will seem natural 
enough, yet we are not disposed to find fault with so rich a store 
of information offered to us in so acceptable a form. W. G. 


II MINERALOGY AND GEOLOGY. 


1. On the Megadactylus polyzelus of Hitchcock; by E. D, 
Corr.—-This genus was named by Hitchcock in his Supplement to 
the Ichnology of New England, p. 39, 1865; the bones have been 
briefly described in his Ichnology on page 186. The remains were 
found in a more or less fragmentary condition in the red sandstone 
rocks of the Valley of the Connecticut, from the neighborhood of 
Springfield, Massachusetts. They were found by William Smith, 
while engaged in superintending some excavations made at the 
armory, which required blasting. 

The remains consist of four caudal and one dorsal vertebra, the 
greater part of the left fore foot, with distal portions of ulna and 
radius; the greater part of the left femur, proximal end of left tibia, 
greater part of left fibula, tarsus and hind foot, including a tarsal 
bone, perfect metatarsus, proximal end of a second metatarsus, 
parts of the distal end of a third, and parts and impressions of four 
phalanges. 

These fragments demonstrate the former existence in the region 
in question of a typical form of the suborder or order Symphypoda 
(Compsognatha Huxley), and one nearer the birds than any other 
hitherto found in America. Its pertinence to this order is shown 
by the absence of the first series of tarsal bones, apparently, as 
Gegenbaur has suggested, and as the structure of Lelaps proves, 
in consequence of their confluence with the distal extremities of the 
tibia and fibula. This important character is apparently assumed 
early in life in the present genus, and in Compsognathus, and prob- 
ably quite late, in Ornithotarsus. In Compsognathus the additional 
peculiarity of the persistence of but two carpal bones is presented, 
which, according to Gegenbaur, should correspond with those of the 
first row of ordinary Reptilia, while those of the second have disap- 
peared. In Megadactylus those of the first series are present, viz: 
the radiale and probably ulnare, and one of the second row, very 
much reduced, opposite to the second metacarpus. There is space 
for a second one of the second series, but it does not appear in the 
matrix, while the ulnare is probably lost. 

The bird-like tendencies of the Symphypoda have been indicated 
above, and the very ornithic character of the bones of the pres- 
ent form is also very marked. The walls of the long bones are 
very thin, in some places near their extremities almost as much so 
as writing paper. The vertebre and ischia present the same thin 
walls. The structure of these walls is exceedingly dense. 

Prof. Cope next gives the special characters of the bones, which 
are here omitted. He adds: 
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That animals of this genus made some of the tracks similar to 
those of birds in the red sandstones of the Valley of the Connecti- 
cut there can be no doubt. It furthermore explains some prob- 
lematical impressions which are occasionally found with them. 
Tracks of an animal resting in a —— position, as indicated 
by the moulds of two long parallel metatarsi, each terminated by 
three toes, are accompanied by a peculiar, bilobate, transversely 
oval mark on the middle line, some distance behind the heels. 

Prof. Hitchcock states that it appears to be the impression of a 
short stiff tail. The present specimen shows clearly that it was 
made by the obtuse extremities of the ischia. The saurian squat- 
ted down, resting on its styloid ischia as the third leg of a tripod 
of which the anterior pair was represented by the hinder legs. 
Prof. O. C. Marsh informs me that in the museum of Yale College, 
aslab exhibiting impressions similar to the above shows the im- 
pressions of the anterior feet also, which were put to the ground in 
the act of rising or sitting, or perhaps reached to it while the ani- 
mal was squatting, as do those of carnivorous Mammalia. 

The tracks of many of the animals discovered by Hitchcock are 
plantigrade. That they could not have walked like the planti- 

ade mammal, is sufficiently evident from the length of the meta- 
tarsal elements, which would necessitate a constant contraction of 
the tibialis anticus muscle, or peculiar arrangement of the tarsal 
bones, for its support. The latter does not appear to have existed, 
and the former is so very improbable, that, in connection with the 


pneumatic structure of the bones, there is abundant reason to ws 
pose that they progressed by leaps, and assumed the plantigrade 
position when at rest. 

No portion of the cranium or dentition of this genus has been 

reserved. The large stout hooked claws of the fore foot would 
indicate a more or less carnivorous diet. 

The existence of or in the strata here indicated, with 


the occurrence of a Pterosaurian in a similar situation in Pennsyl- 
vania, points to the existence of the transition from Keuper to Lias, 
that is, from Triassic to Jurassic beds, in the red sandstones of 
eastern United States. They have been heretofore regarded as 
Triassic,* which the lower portions of them undoubtedly are, and 
similar to the German Keuper in the presence of Labyrinthodonts, 
Thecodonts and Dinosauria in both Pennsylvania and N. Carolina. 

The remains here described were alluded to by Prof. R. Owen, 
as those of a Saurian pointing to the Pterodactyles or Birds, pro- 
viding the cavities of the bones were filled by marrow, and not by 
cartilage. Prof. Wyman regarded them as those of a reptile, 
though the long bones might have been referred to a bird if con- 
sidered alone. “While the bones from Springfield are as hollow 
as those of the Pterodactyle, I do not find that they are those of 
this animal; there is no positive proof of the long fingers nor of 

* Hitchcock, in his Ichnology (1858), holds that the beds containing the tracks 


are lower Jurassic, either Oolitic or Lias; and Dana, in his Geology, (pp. 414. 443), 
says that the so-called Triassic is probably in part Jurassic.—Eps. Am. J. So. 
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the broad sternum which these reptiles possessed. The existence 
of the large toe in company with the small one is in favor of a 
jumping animal.”—From the Memoir of Prof. Cope on Extinct Rep- 
tilia and Aves, Amer. Phil. Soc., unpublished volume. 

2. On the Elasmosaurus platyurus of Cope; by Dr. J. Lemwy, 
(Communicated by the Author) —At a meeting of the Academy 
of Natural Sciences of Philadelphia, March 8th, Prof. Leidy stated 
that after an examination of the remains of the great marine sau- 
rian, from the Cretaceous formation of Kansas, presented to the 
Academy by Dr. T. H. Turner, U. 8. A., and described by Prof. 
Cope under the name of Hlasmosaurus platyurus, he had arrived 
at the conclusion that the animal belonged to the Enaliosaurians, 
It was closely allied to Plesioswurus ; the peculiar characteristics 
of the different regions of the vertebral column, together with 
those of the shoulder and pelvic girdles, and the fragments of the 
skull and teeth, are decidedly Plesiosaurian. 

Prof. Cope has fallen into the error of describing the skeleton 
in a reversed position to the true one, and in that view has rep- 
resented it in a restored condition in his recent “Synopsis of the 
Extinct Batrachia, Reptilia, and Aves,” published in the Transac- 
tions of the American Philosophical Society. To explain the appa- 
rently anomalous and reversed condition of the articular processes, 
(zygapophyses) of the vertebra, he considers that those ordinarily 
existing in animals are substituted by the second set (zygosphene 
and zygantrum) of serpents and iguanians. 

The discovery of a portion of the skull, as reported by Dr. Tur- 
ner, in the vicinity of what Prof. Cope regards as the anterior 
extremity of the skeleton, and which he considers as confirmatory 
of the view he has taken of the latter, Prof. Leidy remarked, inde- 
pendently of the many anatomical characteristics, is more than 
compensated by the opposite end of the vertebral column termina- 
ting in a coossified axis and atlas, this latter still retaining in its 
cup the occipital condyle. 

A comparison of caudal vertebre of the Kansas saurian with 
isolated specimens from the Cretaceous formations of Alabama, 
Mississippi, and New Jersey, referred by Prof. Leidy to a Ple- 
siosaurian, under the name of Discosuurus, leads him to view 
Elasmosaurus as identical with it. Such also appears originally 
to’ have been the view of Prof. Cope, in relation to a part of 
the same skeleton which he referred to a species with the name 
of Discosaurus carinatus. 

The restored Discosaurus or Elasmosvurus, would repeat the 
form usually given of Plesiosanrus, but the neck was of more 
remarkable length than in the latter. It comprised the ‘almost 
incredible number of seventy-two cervicals, and measured almost 
twenty-two feet in length, independent of the head. The imper- 
fection of the rest of the vertebral column does not permit any- 
thing like a positive estimate to be made of the comparative ex- 
tent of the trunk and tail. 

In the true view of Discosaurus or Elasmosaurus, Prof. Cope’s 
order of Streptosauride fails to maintain its ground. 
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3. Ornithopsis, a gigantic animal of the Pterodactyle kind from 
the Wealden ; by H. G. Sretey (Ann. Mag. N.H., IV, v, 279).— 
Under the above title Mr. Seeley describes two vertebra in the 
British Museum, one from Tilgate and the other from the Isle of 
Wight, which “are of size and structure and texture such that 
both might well have belonged to the same kind of organism,” 
and probably the same animal. One vertebra is from the lower 
part of the neck, and the other from the back; and when perfect 
the former, from the back to the front of the centrum, could 
“scarcely have measured less than ten inches.” ‘Seven such ver- 
tebree would have made the neck 4 to 5 feet long, and the animal 
10 to 12 feet,” while, according to the author, 1t may have been 
two or three times as high. The vertebre are constructed after 
“the lightest and airiest plan” peculiar to Pterodactyls and birds; 
they have pneumatic foramina as in these species, and these 
are very large, like those of the former species. The animal must 
therefore have been decidedly ornithoid; and the gigantic ornithic 
foot-prints of the Wealden, described by Mr. Beccles and Mr. 
Tyler, may have been its tracks. The author closes his paper 
with naming the species Ornithopsis Hulkei, after Dr. Hulke. 

4. Voleanic action on Hawaii; copy of a letter from Rev. 
Tirus Coan to Prof. Chester 8. Lyman, dated Jan. 24, 18° 0.— 
“Our volcanic craters have not made great demonstrations of 
late, and yet are not quiet. Slight shocks of earthquakes 
often occur, sometimes one, two or three ina day. During the 
first two weeks of the present month a good deal of steam and 
smoke arose from Mo/:waweoweo, the summit crater of Mauna 
Loa. In Kilauea the action is fitful. Occasionally the fires rage 
with much violence, and again they are sluggish, When I was 
there in August, the old south lake, Halemaumau, was a hun- 
dred feet deep, and four-fifths of a mile in diameter on the bot- 
tom. On this floor there were eight fiery ovens and orifices 
open. Since then there have been several vivid overflowings. 
These, with the slowly acting uplifting forces, have raised the 
bottom of the crater some 75 feet, so that now the latest facts 
are that the bottom is within 25 feet of the upper rim, and it 
is supposed that the pit has been enlarged to more than a mile in 
diameter. Lord Charles Hervey and Dr. Hans Berag, a Prussian 
savan, have made two visits there within the past month. They 
also rode on mules, in company with Judge Hitchcock of Hilo, to 
the terminal crater of Mauna io. and looked into Mokuaweoweo. 
There was no fire seen, but much steam. These gentlemen took a 
newly discovered route, which proved much easier than any before 
known. A cattle ranch has been established at Kapapala, and a 
milk and butter station is situated a mile higher up the ridge of 
the mountain. From this upper station the cattle have found 
their way nearly to the summit, and the herdsmen in search of 
them have found that mules could reach Wilkes’s camp without 
difficulty. Starting from Kapapala as a ‘base of supplies,’ you 
can go nearly to the summit the first day. On the second day you 





394 Scientific Intelligence. 


can ascend to the top, spend several hours, and return to camp to 
sleep. On the third day you can reach Kapapala ranch before 
night. It is also now probable that the same could be done from 
Kilauea as a base.” 

5. Geological Map of Canuda and the Northern United States; 
by Sir W. E. Locan.—We have at length the pleasure of an- 
nouncing the appearance of this important and long looked-for con- 
tribution to American geology. Although it bears the date of 1866, 
its publication has, for some reason, been delayed until 1869. A 
first copy was shown by Dr. Hunt at the meeting of the American 
Association at Salem, last summer, and it is only within a few 
weeks, as we are informed, that the Geological Survey of Canada 
has been able to procure a small number of colored copies for dis- 
tribution, one of which is now before us, The legend of the map 
informs us that the geological details for Canada, comprising the 
former provinces of Upper and Lower Canada (now Ontario and 
Quebec) are furnished by the Geological Survey under the direction 
of Sir William E. Logan. He has himself compiled the geology 
of the various states of the Union under the supervision of Prof. 
Hall from various sources which are mentioned in detail in the 
pretace to the Atlas of the Geology of Canada; (published in 1865) 
where he tells us that this portion of the work was done “with the 
approval of Prof. James Hall,who has freely placed all his materials 
at the disposal of the compiler, and aided by his intimate personal 
knowledge of the geology of a greater part of the region repre- 
sented.” For the geology of the province of New Brunswick, 
Nova Scotia and Newfoundland, also, the most authentic printed 
and manuscript maps were consulted, as described in the Atlas 
just referred to. 

An indispensable preliminary to a work of this kind was a cor- 
rect topographical map, and such a one for Canada had to be slow- 
ly and laboriously constructed. The sources of information for this 
purpose are given at length in the preface already quoted. A se- 
ries of longitude determinations was made, by electric telegraph, 
of various points trom Chicago to Quebec and Halifax, and both 
of the latter stations were directly compared with Cambridge. In 
the absence of a regular trigonometrical survey of the provinces, 
the U.S. boundary surveys, the lake surveys of the U.S. Topograph- 
ical Engineers, and the hydrographical surveys of the British Admi- 
ralty were available for the course of the St. Lawrence and the Brit- 
ish shores, while those of the U. 8. Coast Survey were followed for 
the United States, For the interior of the provinces, in addition 
to the surveys already existing, great numbers of topographical 
surveys have been made by the officers of the Geological Survey 
during the past twenty-five years. From all this material, de- 
scribed in the Atlas, pp. 8-15, it has been possible to make a far 
more accurate delineation of the geography of the British prov- 
inces than has hitherto been attained, and the same remark will 
apply to the coastal region of the United States, since we believe 
that this is the first time the beautiful and accurate work of 
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our own Coast Survey has ever been reproduced in a complete 
form for our shores from the St. Croix to the Chesapeake. The 
construction of the map was intrusted to Mr. Robert Barlow, 
formerly of the British Ordnance Survey, and now chief topog- 
rapher to the Survey of Canada. It has been engraved on steel by 
Ramboz and Jacobs of Paris, under the superintendence of Mr. 
Gustave Bossange, and is remarkable for the beauty of its execu- 
tion. The geological lines having been traced upon the plate, 
they were placed in the hands of Mr. Stanford, the well known 
map publisher of London, under whose direction the printing and 
hand coloring of the map have been executed. The Atlas already 
referred to contains a small colored geological map, on the scale of 
125 miles to the inch, which is a reduction of that now before us, 
and bears the date of 1864, Changes and additions to the geolo- 
gy have, however, been made in the large map, on which it has 
been possible also to give the subdivisions of the Quebee group in 
Eastern Canada, which the small scale of the first map did not 
allow. 

The present map is on the scale of twenty-five miles to the inch, 
and measures eight feet from east to west by three and a half 
feet from north to south; extending southward to latitude 37°, and 
westward to longitude 100°. Its northern limits include the lakes 
Manitoba and Winnipeg, James’s Bay, Newfoundland, and the ad- 
jacent Labrador coast, while to the south it takes in Kanzas and 
northern Virginia. 

The geological subdivisions adopted on this map are—1. Lauren- 
tian, 2. Labradorian (or Upper Laurentian), 8. Huronian; while for 
the paleozoic series the names and divisions of the New York sur- 
vey are essentially adopted, as follows: 4. Potsdam formation, 5. 
Calciferous, 7. Chazy, 8. Birdseye and Black River, 9. Trenton, 10. 
Utica, 11. Hudson River, 12. Medina and Oneida, 13, Clinton, 14. 
Niagara, 15. Guelph, 16. Onondaga or Salina, 17. Lower Helder- 
berg, 18. Corniferous and Oriskany, 19. Hamilton, 20, Chemung 
and Portage, 21. Old Red sandstone, 22. Lower Carboniferous 
limestone, 23. Bonaventure (conglomerate), 24, Coal measures, 25. 
Upper Carboniferous limestone, 26. Permian, 27. Trias, 28. Cre- 
taceous, 29. Tertiary. In the eastern basin, as is well known, the 
geological survey of Canada admits the existence of a Quebec group, 
which is regarded as equivalent of the Calciferous and Chazy for- 
mations and is divided into three parts in ascending order, viz: 
the Levis, Lauzon and Sillery formations. These are represented 
on the map before us; the Levis being colored like the Calcifer- 
ous, and the Sillery like the Chazy, while the Lauzon (6), is distin- 
guished by a separate color. Add to this two colors for intrusive 
rocks, one for granites and the other for diorites and dolerites, 
and we have not less than thirty-one geological divisions, indicated 
on the map by as many colors. The system of coloring adopted 
by Sir William Logan is essentially that of the Survey of Great 
Britain, with such modifications as were required to adapt it to our 
American geology, and has the merit of bringing into distinct view 
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the great geological divisions without offending the eye by crude 
and harsh contrasts. 

With the exception of the reduction of this in the Atlas, it is 
believed that no geological map has appeared which presents to 
the student a connected view of so great an area of the continent, 
It extends from the Cretaceous and Terti: ary rocks of New Jersey, 
to those of Nebraska and Dakota, and shows at a glance by far 
the greater part of the wide paleozoic basin of N orth America. It 
may at first seem strange that a map designed primarily to display 
the geology of Canada should be made so comprehensive; but it will 
be seen that the proposed limits of the New Dominion extend even 
farther westward than this map, while the southern point of the 
province of Ontario stretches as far as northern Pennsylvania, or 
below the 42nd parallel. A clear understanding of the geology 
of the upper St. Lawrence basin, was, moreover, not possible 
without a delineation of the great coai fields adjacent, whose rela- 
tion to Canada, it should be added, is not less important com- 
mercially than geologically. These coal fields now furnish large 
supplies of fuel to the middle and western portions of the Domin- 
ion, which, in return, is sending to the coal regions rich ores from 
its inexhaustible mines of iron,—the commencement of a commerce 
which must grow in importance, and bind more closely these prov- 
inces to our great republic. 

On the other hand, we cannot fail to be struck with the extent of 
the Acadian coal basin, including large portions of Nova 7 
and New Brunswick, and part of Newfoundland. Out of it, 
fact, the Gulf of St. ‘Lawrence has been ex savated; and this i 
maritime area, with its thick seams of superior bituminous coal, con- 
tiguous to safe harbors, ~~ not far removed from the great manu- 
facturing districts of New England, must every year increase in 
importance alike to the provinces and to the Union, We are 
tempted to dwell still farther on the great commercial questions 
raised by the inspection of this geological map, which the geogra- 
pher, the merchant, and the statesman may consult with equal 
advantage; but we must confine ourselves to its geological 
aspects. 

For that part of the United States which lies between the Missis- 
sippi and the longitude of the Hudson, the geological lines are now 
so well defined that, except for some parts of the Appalachian belt, 
no subsequent researches will probably necessitate any consider: able 
change in the map. The geological structure of the provinces 
of Ontario and Quebec, south of the great Laurentian region 
which stretches along the north side of the St. Lawrence basin, 
has been wrought out with an accuracy rarely surpassed, and _re- 
quires a map on a much larger scale to exhibit it in detail. We 
have lately seen such a map, about to be published by the Geolog- 
ical Survey of Canada, which, extending from a little west of Mon- 
treal to a little east of Quebec, includes the region between that 
sortion of the St. Lawrence and the frontier of the United States. 

t is engraved on a scale of four miles to the inch, and geologi- 
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cally colored to exhibit in detail the complicated structure of the 
Canadian extension of the Appalachians, the so-called Notre Dame 
range. Its publication is delayed by the want of topographical 
details for some portions, but the map will soon appear, and it is 
proposed to follow it by the publication of maps of other sections, 
on the same scale. (See the Atlas, page 23.) 

During the three years which have elapsed since the engraving 
of the present map, considerable progress has been made in inves- 
tigating the geology of the maritime British provinces. The pub- 
lished reports of Mr. Murray upon Newfoundland show that 
besides the Laurentian, Potsdam and Quebec rocks of the north- 
western portions, extensive developments of Laurentian, Huroni- 
an and Primordial Silurian occur towards the southeast, higher 
rocks, including an area of coal measures, occupying the interme- 
diate portion. This work of Mr. Murray, if continued, will ere long 
give us a correct notion of the geology of the whole island. 

Coming now to the Acadian provinces (Nova Scotia and New 
Brunswick) much new work has been done, though very much re- 
mains to be accomplished there. The map accompanying Dr. Daw- 
son’s Acadian Geology (1869) adds something to the present one, 
and gives a part of the results from the labors of Matthews, Bai- 
ley and Hartt. We now know of the existence in New Brunswick, 
to the south of the coal fields, of considerable developments of Pri- 
mordial and Upper Silurian rocks, each with a well characterized 
fauna, and also of a remarkable Devonian flora. A belt near the 
southern coast of this province, once regarded as of igneous rocks, 
has been found to belong to an ancient stratified series, probably 
Huronian, interposed between the Primordial strata and a band 
of still more ancient rocks, once designated granites, and now re- 
cognized as highly crystalline gneisses of Laurentian age. It is 

robable that the more considerable granite areas now indicated 
in other parts of New Brunswick will be found, on further exam- 
ination, to be ancient indigenous rocks as already suggested by 
Hind and by Dawson, and in part, at least, of Laurentian age. 
The same remark will apply to Maine and Nova Scotia. 

The existence of Laurentian and Huronian rocks to the south- 
east of the Carboniferous area in Newfoundland and in New 
Brunswick, and the recent detection by Dr. Hunt of a belt of 
Laurentian in eastern Massachusetts, leads us to hope that we are 
approaching to a comprehension of the geological structure of 

ew England. We look for much in this connection from the new 
geological survey of New Hampshire, under Professor C. H. Hitch- 
cock, and confidently expect that in a second edition of the map 
before us, which will soon be required, the geology of the New 
England states will no longer be a partial blank. To the geolog- 
ical student who is familiar with the region, this state of things 
conveys noreproach. The wide differences in original condition 
and volume between the sediments of the contiguous western and 
eastern basins, the comparative rarity of calcareous deposits 
throughout the paleozoic series in the latter, and its highly 
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altered and crystalline condition, have hitherto presented insuper- 
able difficulties in the way of unravelling the geological structure 
of this eastern region. 

It is to be hoped that the government of the New Dominion will 
make liberal provision for the distribution of this valuable map. 
Meanwhile, a geological map, on the same scale and plan, of the 
southeastern United States is greatly needed to supplement this 
admirable publication of the Geological Survey of Canada, and 
we trust that a hand to prepare and means to publish it will not 
be wanting. 

5. Labradorite Rocks at Marblehead ; by T. Sterry Hunt.— 
The following note, appended to my paper on Norite Rocks in the 
last number of this Journal, was accidentally omitted. In speak- 
ing of the boulders of labradorite rocks at Marbiehead Neck, I 
said “specimens of this rock, correctly determined and labelled, 
are found in the collection of the Essex Institute at Salem. To 
these my attention was called at the time of the meeting in Au- 
gust last, by Prof. C. H. Hitchcock, after which, in company with 

r. G. B. Loring, Prof. Packard and Prof. Kerr, I visited the 
locality at Marblehead Neck and collected further specimens of 
the characteristic labradorite rock.” 

Montreal, March 18, 1870. 

6. Eeplorations in the Rocky Mountains by J. D. Whitney.— 
Professor J. D. Wuirney has given the California Academy of 
Sciences some of the results of explorations under his direction in 
the Rocky Mountains during the summer vacation of 1869. 

The party, which was well provided with instruments for topo- 
graphical, astronomical, and barometrical work, consisted chiefl 
of professors and students from the Mining School of Harvard Uni- 
versity, and was also accompanied by Professor Brewer, of the 
Yale Scientific School, and Mr. C. F. Hoffmann, of San Francisco, 
A careful triangulation was made of the dominating range of the 
Rocky Mountains between Gray’s Peak and the south edge of the 
South Park, and a map drawn by Mr. Hoffmann, on a scale of two 
miles to an inch, embracing an area of about 3,500 square miles, 
This map includes the whole of the South Park and its vicinity ; 
but not the whole of the main divide of the Rocky Mountains, that 
portion which lies to the northwest of the head of the Arkansas 
river being necessarily left to be completed at a future time. It 
is hoped that it will be possible to extend the topographical work 
to the north and west, so that a detailed map may be prepared of 
the whole of the highest portion of the Rocky Mountains. 

Among the results obtained by this exploration was the de- 
termination of the elevation of some high points not previously 
measured, The highest peak ascended lies to the west of the 
Arkansas, and it surpasses in elevation any yet observed in the 
Rocky Mountains. It was named Mount Harvard, and found to 
be 14,270 feet in height. The next highest points are: Gray’s 
Peak, which was ascertained to be 14,145 feet in elevation; Mount 
Lincoln, 14,123 feet; and Mount Yale, 14,078 feet. Many other 
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points were measured, but these were the only ones that were 
found to be over 14,000 feet high. 

Dr. Parry is the only other explorer who has published any 
measurements of the peaks of this region. Having, however, no 
station barometers nearer than St. Louis, his results are liable to 
considerable uncertainty, as is shown by the fact that his elevation 
of Denver was found by the spirit-level surveys of the Central Pa- 
cific and Denver roads to be 282 feet too great, a result closely 
corroborated by the Kansas Pacific Railroad surveys. Dr. Parry 
also obtained for the height of Gray’s Peak a result one hundred 
feet greater than ours. In every other instance where observa- 
tions were taken by the Harvard Mining School party at stations 
previously occupied by Dr. Parry, the results of the latter are 
found somewhat too high, the discrepancy varying from 50 to 450 
feet. This would indicate that the elevation of Pike’s Peak, given 
by Dr. Parry at 14,216, may also be a little too high. But, to ob- 
tain the necessary data for working up to the last degree of ac- 
curacy the barometrical observations taken in this region, it will be 
necessary that stations be made on the plains at the base of the 
mountains—say at Denver—and at some point as high up as possi- 
ble—as, for instance, Georgetown or Montgomery—and the ob- 
servations continued for at least one year synchronously at the 
two stations, 

In the meantime, it will be convenient to have the approximate 


heights of all the points in the Rocky Mountains yet measured, 
and which exceed 14,000 feet m elevation. They are as follows: 


Feet. 


Mount Harvard 

Gray’s Peak 14,245 (Parry 
Pike’s Peak 14,216 (Parry 
Mount Lincoln 

Mount Yale 

Long’s Peak 


The result here given for Gray’s Peak is 100 feet greater than 
that obtained by the Harvard party. That for Long’s Peak is an 
estimate based on a barometrical observation by Messrs. Powell 
and Byers, without any corresponding base observation; the 
barometer stood at 18°100 inches. 

From the above it will be seen that no point has yet been found 
in the Rocky Mountains as high as several in the Sierra Nevada. 
It will also be noticed as a remarkable coincidence how little the 
highest points differ from each other in elevation. 

It is thought by some that there are still higher peaks than any 
yet measured to the southwest of Mount Harvard and Mount Yale, 
m the yet unexplored regions lying between the Arkansas and the 
Grand. This party was unable to carry its work so far in that di- 
rection as would have been necessary in order to decide that 
point. 

The other results of this expedition will be worked out and 
published in due time. 
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7. California Geological Survey.—All geologists, and all inter- 
ested in the development of the resources of our country, will 
rejoice to learn that the resumption of the Geological Survey of 
California, under Prof. J. D. Whitney, has been ordered by the 
Legislature of the State. An appropriation of 2,000 dollars per 
month for two years has been made, “to complete the field work, 
and publications.” Besides this a deficiency appropriation of 
25,000 dollars has been passed. The act with reference to this con- 
tinuance of the survey is entirely satisfactory in all respects. It 
was chiefly due to the influence and energy of Hon. E. Tompkins, 
of the Senate, that the Survey bill was carried through both 
branches of the Legislature by a large majority. 

8. Zhe Geological Survey of Ohio; its Progress in 1869. 
Report of an Address delivered to the Legislature of Ohio, Feb, 
7th, 1870, by J. 8S. Newserry, Chief Geologist. 60 pp. 8vo.—-Dr, 
Newberry, the able head of the Geological Survey of Ohio, pre- 
sents in this report a general review of the organization of the 
corps for the survey under his charge, his plan and aims, and a 
brief statement of the geological structure of the State, and the 
important objects to be secured by the investigations in progress. 
Some of the results arrived at during the past year have already 
been mentioned in the last volume of this Journal, at page 417. 

9. Sketches of Creation ; a popular view of some of the grand 
conclusions of the sciences in reference to the history of matter 
and of life; together with a statement of the intimations of sci- 
ence respecting the primordial condition and the ultimate destiny 
of the earth and the solar system; by ALExaNDER WINCHELL, 
LL.D., Prof. of Geology, Zoology, and Botany, in the University 
of Michigan, and Director of the State Geological Survey. 460 pp. 
12mo, with many illustrations. New York, 1870. (Harper & 
Brothers).—The scope of Professor Winchell’s work is well made 
known in its title. It is written for the popular reader; and while 
its sentences may be regarded as too rhetorical by the scientific 
student, they may attract others to the subject, and aid many in 
appreciating the grandeur and bearing of the truths which have 
been brought to light by geological investigation. 

10. Isomorphism of Gadolinite, Datolite and Euclase. —Ram- 
MELSBERG has pointed out in the Zeitschrift of the German Geolo- 
gical Society (vol. xxi, p. 807, 1869) the isomorphism of Gadoli- 
nite with datolite. He cites the fact that DesCloizeaux has ascer- 
tained through optical examination the crystallization of Gadoli- 
nite to be monoclinic (Ann, Ch. Ph., IV, xvili); and shows by chem- 
ical analyses that the ratio of the oxygen of the silica to that of the 
bases is 2:3 as in the other species above named, The obliquity 
(or angle C)=89° 28’ and I: I=116°. 

Rammelsberg also shows, by a comparison of angles, the iso- 
morphism of Datolite and Euclase. As he does not mention the 
fact, we add that this isomorphism was announced and proved six- 
teen years since in this Journal, (II, xvii, 215, 1854), by J. D. 
Dana, and also in Dana’s Mineralogy, 4th ed., 1854, p. 204, where 
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the Euclase group of isomorphs is made to include Datholite, 
Euclase, Sphene and Zoisite, to which he soon after (ib., 
Il, xix, 363) added Keilhauite. The isomorphism is mentioned 
also in the last edition of Dana’s Mineralogy (1868); and more- 
over the similarity in chemical composition (which Rammelsberg 
here exhibits) is there brought out (on pp. 362, 363), both under 
the new and old system of chemical formulas. 

10. Mineralogical contributions of G. vom Ratu, of Bonn.— 
In Poggendorf’s Annalen, vol. cxxxvi, p. 405, vom Rath has pub- 
lished one of his valuable mineralogical papers, containing the fol- 
lowing articles: on the crystallization of Vivignite; the chemical 
formula of Eulytite (silicate of bismuth), with observations on its 
crystallization and other characters; on the crystalline form of 
Atelestite, which he makes monoclinic, with ¢ (clinodiagonal) : b: a 
(vert.)—=0°869:1:1°822; and @ on ¢=110° 30’; on the Labrado- 
rite of Narédal on the Sognefiord in Norway, with analyses; on 
the Boulangerite of Silbersand near Mayen, with analyses. For 
the Eulytite of Schneeberg he found Si 16-52, #i 82-23, B, Fe 1-:15= 
99°90; again, Si 15-93, #i 80-61, B 0-28, #e 0-52=97-34; whence the for- 
mula #i?Si*. This places the species among the Unisilicates, 

This paper contains also a notice of a crystalline compound of 
Zine and Calcium, corresponding to the formula Zn"Ca=Zino 
95°13, Calcium 4°87=100. He found 95-11 and 4°90. Its crystals 
are small square octahedrons, having the angle of the terminal 
edges 1344°, and of the basal 66° 18’, whence the vertical axis== 
0°4619. 

11. Reale Comitato Geologico d’Italia.—The Italian Govern- 
ment has appointed a Geological corps, for the publication of a 
large geological chart of Italy, with descriptions of the geologi- 
cal structure of, the country. The corps includes Prof. J. Cocchi, 
of Florence, President, Bartolommeo Gastaldi, Professor of Mine- 
ralogy at Turin, F. Giordano, Inspector of the Royal Corps of 
Mining Engineers, G. Meneghini, Prof. of Geology at Pisa, and 
Ludovico Pasini, Senator of the Kingdom of Italy; with the 
assistants Pietro Zezi, Mining Engineer, Giuseppe Grattarola and 
Angelo Alessandri, Geological Assistants, and Felice Momo, 
“Aspirante.” The Ist and 2d numbers of the Bulletin eaten | 
were issued in January and February of the present year; an 
the Ist volume of the ; Foe Fa to contain papers on Italian Geol- 
ogy, will soon be published. In the February number of the Bul- 
letin, Prof. Cocchi has an abstract of a paper on Elba, and E. 
Bechi an article on the composition of a dark-colored volcanic 
rock of Monte Catini containing mica, called Selagite, (named 
by Santi Lava limacciosa micacea), and also of a prehnitoid rock 
from the same locality, and of the prehnite of Impruneta. The 
mica of the selagite was found to consist of 

Si 40-8, Al 22-1, Fe 21:0, Mg 0-5, Oa 5-6, K 5-9, F108, H 3:5=100°2. 

It has G.=8°15, and H.=2°5. The paste or rock material contain- 
ing the mica was found to consist of 
Si44-5, 411-7, Fe 37-3, Mg 1-4, Oa 14-0, Na, K (tr), B1-1=100. H=4-5, G=2-789. 
Am. Jour. Sc1.—SEconp Series, Vout. XLIX, No. 147.—Mar, 1870. 
25 
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12. Gibbsite and Wavellite—HErmMann (Bull. Soc. Impér. Nat. 
Moscow, No. 4, 1868, 496), has analyzed a grayish pearly mine- 
ral, occurring on limonite, in Chester Co., Pa., in thin crusts, deli- 
cately concretionary under a lens, It has a hardness of 3:0, G.= 
2°35, and is subtranslucent. He obtained 

1 63°84, H 33°45, Si 150, B 0-91, Mg, Pe trace=99°70. 

Hermann has obtained for the composition of the Wavellite of 

the same region (ib.): 

P 32°70, 41 35°83, H 28:39, #e 3°08, Fl #r.=100, 
agreeing nearly with the analysis by Genth. He found G.=2-30 
and H.=3'5. 

The Gibbsite (hydrargillite) of Villa Rica afforded Hermann 
(ib.) : #1 63°60, #e 2°00, H 3440 = 100. 

13. Hermann on Samarskite and the compounds of the Colum- 
bium metals (ib., p. 463).—Hermann here reviews the composition 
of different minerals containing the metals of the columbium 
group. He deduces for Columbite the formula R #, the second 
metal including the Columbium and related metals; for Samars- 
kite and Aschynite,k #; for Tantalite R? R*. He makes the oxyds 
of the Columbium metals, &, R, #, R. 

14, Minerals of Elba,—Mr. Antonio p’Acutiarpi of Pisa, has 
described the crystals of several of the minerals of Elba, in 
an article published in the Nuovo Cimento, II, iii, Feb., 1870. 
The species included are Quartz, Wollastonite, Beryl, Epidote, 


Lepidolite, Tourmaline, Ilvaite, and Orthoclase. He also pub- 
lishes the analysis of a Halloysite—which afforded 

Si 55°15, Al 27°72, Mg and Ga 5°10, K 1°15, H 10-20==99°32. 
It is ex i in aspect and feel; milk-white, with small black and 


pale flesh-red spots; opaque, but becoming translucent in water; 
and adheres to the tongue. 

15. Mineralogische Notizen, of F. Hessensrerc.—The ninth 
number of Hessenberg’s admirable crystallographic memoirs on 
minerals has recently been published by the Senckenberg Nat. 
Gesellschaft in Frankfort on the Maine (vol. vii, p. 257, 1870). It 
contains figures and measurements, with various observations, on 
the species Calcite from Lake Superior, Reissite of v. Fritsch, a 
rhombic Zeolite (perhaps a new mineral) from Santorin, Wollas- 
tonite, Periclin, Strontianite, Sphene, Caledonite, Hematite, Pyrite. 

16. Pencatite and Predazzite——The mineral carbonates Penca- 
tite and Predazzite, which have been suspected to be only mix- 
tures (see Dana’s Min., 5th ed., 1868, p. 708) are proved to be 
such by G. Hauenschild, through a microscopic examination of 
specimens. He found them to be calcite, containing crystals of 
brucite.—Sitzber. Ak. Wien., vol. lx, 1869. 

17. Rammelsberg on some native Tantalum and Columbium 
Compounds.—In the Zeitschrift of the German Geological Society 
for 1869, at p. 586, Rammelsberg has a paper discussing the min- 
erals TZantalite, Yitrotantalite, Huxenite, Aischynite and Pyro- 
chlore. ; 
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In a paper commencing at page 106 of the same volume, Ram- 
melsberg treats of the composition of Silicates. 

18. An Elementary Treatise on Quartz and Opal, including their 
varieties, with a notice of the principal foreign and British locali- 
ties in which they occur ; by Grorce Wiii1aM TraiLt. New edi- 
tion, greatly enlarged. 74 pp. 12mo. Edinburgh, 1870.—This 
beautifully printed little mineralogical volume contains descrip- 
tions of the many varieties of quartz and opal, with observations 
on their uses, localities, and other points of popular interest con- 
nected with them. The value of the work would be increased in 
another edition, by adding some account of the optical peculiarities 
of the species, about which there are many strange facts that might 
easily be made intelligible to minds little familiar with science. 


III. BOTANY AND ZOOLOGY. 


1. How Crops Feed; a Treatise on the Atmosphere and the Soil 
as related to the nutrition of Agricultural Plants, with illustra- 
tions; by Samurt W. Jounson, M.A., Prof. Analytical and —_ 
cultural Chemistry in the Sheffield Scientific School of Yale Col- 
lege, &c. pp. 375, 18mo. New York: (Orange Judd & Co.) 1870. 
—This is the sequel to the treatise entitled “ How Crops Grow,” 
which was issued two years ago, and which has taken its place as 
an essential text-book. It was most promptly reproduced in Eng- 
land, very handsomely as respects the typography, &c., under the 
editorship of two Professors at the Royal Agricultural College at 
Cirencester,—by whom “numerous additions have been made to 
it, and in some parts it has been entirely rewritten.” No means 
are furnished (at least we can find none) by which the reader can 
ascertain what the alterations and additions to this English edi- 
tion are;—which seems unjust. 

In the present volume, in considering “ how crops feed,” Prof. 
Johnson is in fullest force, upon ground that he has complete mas- 
tery of; and consequently he has produced a compendium of what 
is known of the chemistry and physics of vegetation which is emi- 
nently clear and satisfactory, and which supplies a long felt want. 
The first division of the book is devoted to the atmosphere, the 
second to the soil as related to vegetation; and the action of the 
various elements of each upon plants, especially the staple plants 
of agriculture, and of plants upon them, is in turn considered, with 
unusual perspicuity, and with aout the fullness requisite for a text- 
book. Pon the biological side we might have wished to present 
some things somewhat differently,—to draw, for instance, a more 
marked line of distinction between vegetation as made up of organ- 
isms which, no less than animals, do work at the expense of organic 
materials and therefore produce or coi..pose carbonic acid, and, on 
the other hand, as falfilling the peculiar and essential work of 
vegetation, viz., the production of organic matter and the conse- 
quent decomposition of carbonic acid; and to distinguish also 
more definitely between this great operation which produces the 
materials for growth, and growth itself, which is the conversion of 
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these into tissue or structure, and which of course goes on indiffer- 
ently to light, which is all-essential to the former. The scientific 
reader will notice one of the author’s strong and peculiar points, 
which is presented by way of conclusion in the final paragraph, viz., 
how several causes conspire to render the soil in a certain degree 
the conservator of its own fertility, by protecting its own resources 
from waste and too rapid use. A. G. 

2. Martius, Flora Brasiliensis, fasc. 48: Convolvulaceew expos. 
C. F. Meissner. Aug. 1869.—Prof. Meissner, who was obliged 
for a time to lay aside serious botanical work, here signalizes his 
return to it by a discriminating elaboration of the Brazilian Con- 
volvulacee. ‘The great genus /pomeea is preserved in the extended 
sense, including Calonyction, Quamoclit, Hxogonium, Pharbitis, 
&c., but with Operculina of Manso maintained as a genus. The 
work is extensively illustrated by 53 folio plates. A. G. 

3. Development of the Flower of Pinguicula vulgaris, dc.; by 
Prof. A. Dickson of the University of Glasgow. A quarto memoir, 
from the Trans. Roy. Soc. Edinb. 1869.—Tke letter-press and three 
excellent plates illustrate the organogeny of the flower of Pingui- 
cula, and make out that the ovary is probably composed of five car- 
pels,—certainly not of two, notwithstanding the bilabiate stigma, 
—and the placenta from the first free-central, so that the order 
should be regarded as Primulaceous in type, and not particularly 
related to Scrophularinew; and then the embryos of this genus and 
of Utricularia are investigated and figured; the fact of the single 
cotyledon in P. vulgaris is confirmed, as well as of the two in 
other species, and the undivided or rather undeveloped and so-called 
acotyledonous embryo in Utricularia vulgaris. A. G. 

4. A Geographical Handbook of all the known Ferns, with 
Tables to show their Distribution; by K. M. Lyrtz. London, 
Murray, 1870, pp. 225, 8vo.—Fern-amateurs are not very uncom- 
mon in this country; in England they abound; and to know ferns, 
if not to collect or cultivate them, is among educated people, espe- 
cially ladies, rather the rule than the exception; and of popular 
Fern-books there is no small choice. Among them all we shall 
hardly meet with so solid and faithful a volume as this by Mrs. 
Col. Lyell. It is not a descriptive work, but, as its title denotes, 
is a full catalogue of the Ferns known in every particular country, 
with the ranges in each ; followed by a series of compact and admira- 
ble tables, in which the genera and species are systematically 
arranged, and the distribution through all the continents or regions, 
and their main divisions, clearly indicated. Of course the main 
sources of information are the works of Sir William Hooker, 
and particularly the Synopsis Filicum, brought out by Mr. Baker, 
to which may be added the latter’s elaborate memoir on the distri- 
bution of Ferns, in the Transactions of the Linnean Society. Yet 
this volume must have cost long labor, and the result is well 
worth it. A. G. 

5. Bulletin of the Torrey Botanical Club.—These 8vo sheets 
(of which we have Nos. 1 and 2, for January and February) are 
issued by the Club, which holds its regular meetings in the Tor- 
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reyan Herbarium at Columbia College, and has special oversight 
of the botany of the region immediately around New York. 
Some of its brief articles are of more than local interest. For 
instance, Dr. Allen, in the first number, shows that the dwarf Gno- 
thera of Montauk Point, Long Island, is not @&. linearis, as has 
been thought, but a depressed form of @&. fruticosa, dwarfed, no 
doubt by the bleak exposure; and Mr. Leggett, the editor, 
announces the discovery, by Mr. Brown, of flowers fertilized in 
the closed bud in Aristolochia serpentaria. In the second number, 
Mr. Leggett explains how it came to pass that Lepidium Virgini- 
cum, unlike all its congeners, has accumbent cotyledons, and proves 
that it is by no means so different as has always been supposed. 
Also that the embryo in this species and its near allies partakes 
of the character which has been deemed peculiar to Subularia, 
Senebiera, &c., viz., in the fold being above the base of the cotyle- 
dons, not at their junction with the radicle. Mr. Leggett writes 
that, “In the species which I have examined, viz., the present, Z. 
rudlerale, L. campestre, and, perhaps, L. intermedium, the cotyle- 
dons are continued, in the form of petioles, about half way down 
the radicle; the cotyledons, in fact, being transversely folded upon 
themselves, as stated and illustrated in Gray’s Genera in the case 
of Subuluria and Senebiera, the genera immediately preceding 
Lepidium. In the other species of Lepidiwm the plane of division 
between these petioles, or ‘radicular’ portions of the cotyledons, 
is parallel to the cotyledons proper, and consequently to the seed 
partition. In Z. Virginicum this split is likewise parallel to the 
partition, and thus the ‘radicular’ portions of the cotyledons, is 
incumbent, and so far the species is in accordance with its conge- 
ners. Where the cotyledons expand into a blade, they are turned 
sharply at right angles to the partition and become accumbent. 
If the embryo be held with the edge of the cotyledons toward 
the eye, it is the left blade which comes from the back of the 
radicle, and thus has the longer turnto make. Cakile Americana, 
Nutt., resembles Lepidium Virginicum in these particulars, except 
that the ‘radicular’ portion of the cotyledons 1s relatively much 
shorter, and in one instance 1 found the blades of the cotyledons 
almost spirally bent over the radicle, so as to pass, as it were, 
through an incumbent stage. I have also observed this narrow- 
ing of the cotyledons into a petiolar portion, greater or less, in 
Nasturtium, Cardanine, Arabis, Barbarea, Erysimum, and Ra- 
phanus, so far as represented in our local Flora; but in all those 
genera, the ‘radicular’ split has conformed nearly or quite to the 
cotyledons, as they are incumbent or accumbent: in Cardamine it 
is long and somewhat inclined to one side.” We have verified this 
statement as respects Lepidium Virginicum, and only wonder how 
this conformation has been overlooked. No. 3, for March, has 
also been received. A. @. 

6. Notes relating to Vegetable Physiology, &e.—A part of the 
following memoranda are drawn from the last numbers of the 
Bullecin of the Botanical Society of France, especially its Revue 
Biographique, which is very faithfully edited. 
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The effect of Barberry-bushes in rusting Wheat, after having 
long been accounted a groundless popular superstition, is at 
length understood and admitted by the Cryptogamists. The 
botanists used to rebut the charges of the farmers by the statement 
that the rust in the grain fields and the prevalent fungus of the 
Barberry belonged to very different genera, and that therefore the 
one could not give origin to the other. But DeBary in Germany 
and (Ersted in Denmark, following up similar enquiries by Tulasne 
in France, have concluded that Uredo, Puccinia, and Utcidium 
are to be regarded, not as so many genera, but as three successive 
forms of fructification of the same fungus, or in some sort an alter- 
nation of generations. DeBary ascertained that the spores of the 
Puccinia graminis do not germinate when sprinkled on the leaves 
and stalks of the cereal grains, which this rust infests, while they 
will germinate on the leaves of the Barberry, and there give rise 
to the Zeidium Berberidis: and the spores of this are equally inert 
upon the Barberry, but will grow in their turn upon Wheat, and 
there reproduce first the Uredo or yellow rust and later the Puccinia 
graminis or dark rust. Another species of Puccinia equally pro- 
duces its corresponding _Zcidium upon Buckthorn; another alter- 
nates between the cereal grains and certain Boragineous weeds. 
These results have been practically tested, in the large way, last 
summer, in France. Long hedges of Barberry, planted along the 
Paris and Lyons railway in a commune in the Céte d’Or, were 
complained of by the adjacent cultivators, and were cut away 
at certain places by way of experiment; and an investigation b 
the railroad company, whose interests were adverse to such a deci- 
sion, left no doubt of the injurious effects of the Barberry on the 
contiguous wheat fields. 

The turning green of etiolated plants, or in other words the 
production of chlorophyll upon exposure to light, was found by 
Guillemin to take place much more promptly under diffuse light 
than in direct sunshine. Sachs, finding that the blanched plantlets 
of Maize, which he used, turned green more rapidly when shielded 
by a paper cover than when exposed to the sun directly, attributed 
the result to the greater elevation of the temperature of the con- 
fined air. But Famintzin showed that the shaded plantlets turned 
green first at a lower temperature than those unshaded. Prillieux, 
from whose paper, read last autumn before the Botanical Society 
of France, these facts are taken, confirmed this result in two other 
ways,—first, by submitting the etiolated plantlets to different inten- 
sities of the same light from which the calorific rays had been 
mainly screened out, and secondly by placing them in a cone of 
light at different distances from the focus of the condensing lens; 
those in the brightest light remained apparently unchanged in 
color during an exposure which had sufficed to develop a decided 
green hue in those of feebler light. Prillieux thinks the difference 
1s wholly physiological; that chlorophyll is formed promptly under 
light of a certain proper intensity, and not beyond; that it is 
slightly if at all produced under that stronger or direct light which 
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acting upon this same chlorophyll is so efficient in the decomposi- 
tion of carbonic acid and the consequent evolution of oxygen gas. 

Boussingault, in one of the latest of his admirable papers on 
the functions of leaves, published in the Ann. Sci. Nat., tom. 10 of 
the current series, comes to the conclusion that, though leaves des- 
titute of chlorophyll do not decompose any carbonic acid, yet that 
they begin to do so as soon as any chlorophyll is produced, 

Ts light absolutely requisite to the decomposition of carbonic 
acid in green foliage, and how much is necessary ?—These ques: 
tions are satisfactorily answered by Boussingault, through a series 
of experiments in which green leaves were introduced into a mix- 
ture of carbonic acid and hydrogen, over mercury, and the evolu- 
tion of oxygen tested by tlie introduction of phosphorus, and its 
phosphorescence in the dark, or by the white cloud in light. He 
thus found, 1, that leaves do not decompose any carbonic acid in 
the dark, nor in twilight after sunset; but they do so very well 
under the diifuse light of a northern exposure, and under ordinary 
shade; as is shown indeed by the vegetation which thrives in the 
shade of a forest and the like; 2, that this evolution of oxygen 
begins as soon as the leaves are exposed to the light, and stops 
instantly when taken out of the light. Van Tieghem, experiment- 
ing upon aquatic plants, at first supposed he had proved the con- 
trary, but in further experiments came to the same result. 

To what portion of the solur radiation is this decomposition 
owing ?—Prillieux, using light of different colors but of equal 
intensity, through colored solutions, thought he had ascertained 
that the decomposition was directly due to the luminous intensity, 
irrespective of the nature of the rays; that the orange and yellow 
rays and those of that part of the spectrum are most efficient merely 
because they are most luminous. But Dehérain, repeating these 
experiments, and measuring carefully the quantities of gas emitted, 
concludes that the blue and violet rays are not so effective as the 
yellow and red, when both are brought to the same intensity. 
‘Also that the same holds true of the evaporation of water from 
foliage. According to Dehérain, this is a transpiration rather than 
a simple ev: aporation, and is governed by the amount of light, and 
even goes on in a saturated atmosphere. He confirms an old obser- 
vation of Guettard, that the water is more largely exhaled from the 
firmer and denser upper surface of the leafj—which would not have 
been expected. 

The movement of Protoplasm and of Chlorophyll with it, in the 
cells of leaves, on the other hand, is eifected only by the rays of 
the other end of the solar spectrum, viz., the es and violet. 
This is shown by Borodine (Acad, St. Petersb. ), who has seen 
remarkable movements of the chlorophyll-grains in terrestrial plants, 
especially in the leaves of Mniwm, a Moss, confirming an earlier dis- 
covery of Famintzin. In diffused light ‘the grains of chlorophyll 
are applied to the surfaces of the cells parallel to the surface of 
the leaf or other organ: under direct light they promptly move 
away to the side walls, to return again when the light is dimin- 
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ished. This should be considered in connection with the observa- 
tions, recorded above, that blanched plants do not turn green so 
readily under direct as under diffused light. Rose, more recently, 
concludes, as did Mohl long ago, that these movements do not ori- 
ginate in the grains of chlorophyll, but belong to the protoplasm 
in which they are imbedded. 

Leaves illuminated by artificial light also decompose carbonic 
acid, as Prillieux shows, experimenting by electrical, the Drum- 
mond, and even common gas light. 

Vegetation may thrive in an atmosphere rich in carbonic acid. 
This has been proved long ago as to an air containing ten per cent 
of this gas. Herié-Mangon, as stated by Dumas, caused a plant 
of Thuja nana to grow and prosper in an atmosphere half of which 
was carbonic acid.—That foliage takes in carbonic acid freely from 
the surrounding atmosphere, and also from water in the case of sub- 
merged plants, is well established. 

Is carbonic acid taken in by the roots also? It was commonly 
thought that the greater part of this element of the plant’s food 
was appropriated by the roots, either as dissolved in water or di- 
rectly in the eriform state; and it is difficult to think otherwise when 
we consider the great store contained in every fertile or artificially 
manured soil, within reach of the roots of plants, and that the air 
in the pores of such a soil is vastly richer in carbonic acid than 
the atmosphere above. Nevertheless Corewinder of Lille thinks 
he has made out that it is not absorbed by the roots, at least in 
any considerably quantity, but only becomes available as it rises 
into the air and reaches the foliage. So unlikely a conclusion 
needs more decisive proof; although the favorable action of car- 
bonic acid in respect to the solution of the mineral matters needed 
by the plant and absorbed by it, may be in some sort independent 
of its own absorption. 

Oxalic acid, and especially Oxalate of Lime in plants, accord- 
ing to Arno Aé (in Ratisbon Flora) ought not to be regarded as 
in any proper sense products of excretion. They must play some 
essential part; for the leaves of perennials which contain oxalate 
of lime give it up in autumn before they perish to the parts which 
live over the winter, and it passes again in spring into the new 
vernal foliage, 

Nature and use of the Latex. Schultz-Schultzenstein, with 
whom our principal knowledge of the vessels of the latex began, 
regarded the liquid they contain (the milky juice, &c., of certain 
plants) as truly representing the blood of animals, and therefore as 
nourishing fluid, Treviranus led off in the opposite opinion, which, 
drawing its strongest arguments from the fact that colored juices 
are found only in a comparatively small number of plants, and 
that they largely contain gum-resins and the like, pronounces this 
liquid to be a secretion and not a nourishing sap: this view was 
vigorously maintained by Von Mohl. Trécul, who has in these 
last dozen years done so much excellent work in vegetable anatomy, 
and especially upon the latex-vessels,—and who discovered their 
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inosculation with or termination in ducts of all sorts and other 
elongated cells, and the penetration of the colored juices into 
these,—regards these juices as a kind of analogue of venous blood, 
which, having done its work in the cells, is conveyed into the ducts 
and thence to the leaves for a new elaboration. The recent German 
physiologists, Hanstein and Sachs, considering that latex is rich in 
assimilated matters, especially proteine, fit for nourishment, conclude 
that a part of it at least is employed in growth, and is therefore 
elaborated sap, although the caoutchouc, &., in it may be excre- 
mentitious. a France, Faivre, who has formerly investigated the 
latex of Ficus elastica, has lately and for five years studied that of 
the White Mulberry. He confirms the last mentioned view; and 
shows that the latex of this tree contains a large proportion of 
assimilable nourishing matter, both ternary and quaternary, and 
that this matter is actually used by the plant in growth, in the 
way of an elaborated sap. 

nsect-aid to Fertilization in plants, and the arrangements there- 
for, have been much studied of late by Hildebrand in Germany 
and Delpino in Itaty. The former a few years ago wrote a syste- 
matic treatise on the subject which should be translated into Eng- 
lish. Ina later paper he has been noticing the successive disap- 
pearance from the tropics northward of certain tribes or groups 
of plants with the disappearance of the tribes of insects, or of 
humming birds, &c., which effect their fertilization: Roses, Peo- 
nies, &c., disappearing with the larger Coleoptera, many Silenes 
and Lychnises with nocturnal Lepidoptera, until, in the arctic zone 
there are only such flowering plants as are fertilized by the aid of 
Hymenoptera, Diptera, and the wind. Delpino, in analyzing the 
Phenogamous flora of Nova Zembla, concludes that of its 124 flow- 
ering plants, 16 are dichogamous by the aid of Hymenoptera, 84, 
dichogamous and monogamous by aid of these and Diptera, and 
24 are fertilized by the wind. So of the 91 species in Spitzbergen, 
2 are fertilized by Hymenoptera, 63 by Hymenoptera and Diptera, 
and 26 by the wind. 

Fertilization in Acrogenous Cryptogamous plants. A valuable 
contribution has been made, by Strasburger, Professor in the Uni- 
versity of Warsaw. His papers on the fertilization of Ferns, &c., 
are published in the Memoirs of the Imperial Academy of St. Pe- 
tersburgh and the Bot. Zeitung for 1868, and are reproduced in 
French in the Ann. Sci. Naturelles. The interesting point is, that 
a mucilage, secreted in the canal of the archegonium or pistillidium 
and discharged from its orifice, serves to catch and entangle the mov- 
ing spermatozoids and to direct their course down to the cell to 
be fertilized,—into which one or more of the spermatozoids work 
their way by their pointed end, while the other and enlarged glob- 
ular extremity often breaks off and is left behind. 

The influence of stock upon scion and the converse, which has 
of late been much under consideration, appears to be well made 
out in one kind of case, viz., in the propagation from the one to 
the other of variegation. The older facts of the sort are confirmed 
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by some recent cases which Dr. Masters has exhibited to the Sci- 
entific Committee of the Royal Horticultural Society ;—in which 
the foliage of the grafts of one species Adbutilon took on variega- 
tion from the variegated stock of a different species ; and vice versa, 
a variegated graft, inserted upon a green stock, and after a time 
pinched back, caused buds of the stock to develop with varie- 
gated foliage. Moreover, in a case recorded by Prof. Morren, the 
variegation ceased after the accidental destruction of the varie- 
gated graft; and it is said that “the mere insertion of a detached 
variegated leaf into a slit in the back of a green Abutilon was 
sufficient to inoculate the latter, even although the inserted leaf 
speedily perished.” Gard. Chronicle, March 5.—Cases of this 
kind, which may best be regarded as the propagation of disease, 
bear however only indirectly upon the question of the sharing of 
special qualities between stock and scion. A. G. 

7. Prof. Francis Uneer, of Vienna, distinguished in Fossil 
Botany, &c., in former years the associate of Endlicher, died, in 
his native town of Gratz, february 12th, in the 69th year of his 
age. It was at first reported that he had died suddenly; then, 
that he was found “ murdered in his bed.” A. G. 


8. On Deep Sea Dredging in the neighborhood of the British 
Isles in 1869:—The Temperature, Currents, Life, Waters, and 
Gases present in the waters, in the depths of the Oceans ; by Dr. 
W. B. Carpenter.—The following are extracts from a Lecture 
by Dr. Carpenter before the Royal Institution of Great Britain on 
the 11th of February last. We omit the most of what relates to 
the life of the sea bottom, as this part of the subject was presented 
by Prof. Verrill in our January number, at page 129. The dis- 
course commences by giving the results of the three cruises of the 
Porcupine—undertaken to complete and extend the investigations 
made by the “Lightning” Expedition of 1868, The jirst cruise 
commenced from Galway, and was directed first to the southwest, 
then to the west, and finally to the northwest as far as the Rockall 
Bank; the greatest depth of dredging done by it was 1476 
fathoms ; the second, to the northern extremity of the Bay of Bis- 
cay, where a depth 2500 fathoms was known to exist, and dredg- 
ing was carried to a depth of 2345 fathoms; the third, over the 
area between the north of Scotland and the Faroe Islands. 


* * * The following summary of the results [with regard 
to temperature] brings into marked contrast the conditions of the 
warm and cold areas, which occupy respectively the W. 8S. W. and 
E. N. E. portions of the channel between the north of Scotland 
and the Faroe Islands, and lie side by side in its midst. 

The surface-temperature may be said to be everywhere nearly 
the same, viz., 52°; the variations above or below this being at- 
tributable either to atmospheric differences (as wind, sunshine, &c.) 
or to difference of latitude. Alike in the warm and the cold areas 
there was a fall of from 38° to 4° in the first 50 fathoms, bringing 
down the temperature at that depth to 48°. A slow descent took 
place nearly at the same rate in both areas through the next 150 
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fathoms ; the temperature in the warm area at the depth of 200 
fathoms being 47°, whilst in the cold it was 45°7°. It is below 
this depth that the marked difference shows itself. For whilst in 
the warm area there is a slow and pretty uniform descent in the 
next 400 fathoms, amounting to less than four degrees in the whole, 
there is in the cold area a descent of jifteen degrees in the next 
100 fathoms, bringing down the temperature at 300 fathoms to 
30°8°. Even this is not the lowest; for the serial soundings taken 
at depths intermediate between 300 and 640 fathoms (the latter 
being the greatest depth met with in the cold area, midway be- 
tween the Faroe and the Shetland Islands) showed a further pro- 
gressive descent; the lowest bottom-temperature met with being 
29°6°. Thus, while the temperature of the superficial stratum of 
the water occupying the cold area clearly indicates its derivation 
from the same source as the general body of water occupying the 
warm area, the temperature of the deeper stratum, which may 
have a thickness of more than two thousand feet, ranges from the 
freezing-point of fresh water to 24° below it. Between the two is 
a stratum of intermixture of about 100 fathoms thickness, which 
marks the transition between the warm superficial layer and the 
body of frigid water which occupies the deeper part of the channel. 

The shortest distance, within which these two contrasted sub- 
marine climates were observed at corresponding depths, was 
about 20 miles; but a much smaller distance was sufficient to pro- 
duce it when the depth rapidly changed. Thus near the southern 
border of the deep channel, at a depth of 190 fathoms, the bottom- 
temperature was 48°7°; while on/y six miles off, where the depth 
had increased to 445 fathoms, the bottom-temperature was 30°°1. 
In the first case, the bottom evidently lay in the warm superficial 
stratum; whilst in the second it was overflowed by the deeper 
frigid stream. 

It seems impossible to account for these phenomena on any other 
hypothesis than that of the direct derivation of this frigid water 
Jrom the Arctic basin. And this agrees very well with other facts 
observed in the course of the exploration. ‘Thus:—(1) The rapid 
descent of temperature marking the “ stratum of intermixture” be- 
gan about 50 fathoms nearer the surface in the most northerly 
portion of the cold area examined, than it did in the most southerly, 
as might be expected from the nearer proximity of the cold stream 
to its source. (2) The sand covering the bottom contains particles 
of volcanic minerals, probably brought down from Jan Mayen or 
Spitzbergen. (3) The fauna of the cold area has a decidedly Bo- 
real type; many of the animals which abound in it having been 
hitherto found only on the shores of Greenland, Iceland, or Spitz- 
bergen. 

Although the temperatures obtained in the warm area do not 
afford the same striking evidence of the derivation of its whole 
body of water from a southern source, yet a careful examination of 
its condition seems fully to justify such an inference. For the wa- 
ter at 400 fathoms in lat. 594° was only 2°4° colder than water at 
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the same depth at the northern border of the Bay of Biscay, in a 
latitude more than 10° to the south, where the surface-temperature 
was 62°7°; and the approximation of the two temperatures is yet 
nearer at still greater depths, the bottom-temperature at 767 
fathoms at the former station being 41°4°, whilst the temperature 
at 750 fathoms at the latter point was 42°5°. Now, as it may be 
certainly affirmed that the lowest temperature observed in the 
warm area is considerably above the isotherm of its latitude, and 
that this elevation could not be maintained against the cooling in- 
fluence of the Arctic stream but for a continual supply of heat 
from a warmer region, the inference seems inevitable that the bulk 
of the water in the warm area must have come thither from the 
southwest. The influence of the Gulf Stream proper (meaning by 
this the body of superheated water which issues through the ‘ Nar- 
rows’ from the Gulf of Mexico), if it reaches this locality at all— 
which is very doubtful—could only affect the most superficial stra- 
tum; and the same may be said of the surface-drift caused by the 
prevalence of southwesterly winds, to which some have attributed 
the phenomena usually accounted for by the extension of the Gulf 
Stream to these regions. And the presence of the body of water 
which lies between 100 and 600 fathoms’ depth, and the range of 
whose temperature is from 48° to 42°, can scarcely be accounted 
for on any other hypothesis than that of a great general movement 
of Equatorial water toward the Polar area ; of which movement 
the Gulf Stream constitutes a peculiar case modified by local con- 
ditions. In like manner, the Arctic Stream, which underlies the 
warm superficial stratum in our cold area, constitutes a peculiar 
case, modified by the local conditions to be presently explained, of 
a great general movement of Polar water toward the Equatorial 
area, which depresses the temperature of the deepest parts of the 
great Oceanic basins nearly to the freezing-point. 

During the first and second cruises of the ‘ Porcupine,’ the tem- 
perature of the eastern border of the great North Atlantic basin 
was examined at various depths between from 54 to 2435 fathoms, 
and in widely different localities, ranging from lat. 47° to lat. 55°. 
The bdottom-temperature was ascertained at thirty stations, and 
serial soundings were taken at seven stations; making the total 
number of observations eighty-four. Amongst all these the coin- 
cidence of temperature at corresponding depths is extraordinarily 
close; the chief differences showing themselves in the tempera- 
ture of the surface and of the stratum immediately beneath it. 
A decided super-heating is observable in this sagertilah stratum, 
not extending to a depth of much more than 70 or 80 fathoms, 
and more considerable at the southern than at the northern sta- 
tions. Whether this ‘super-heating’ is entirely due to the direct 
influence of solar heat, or depends in any degree on an exten- 
sion of the Gulf Stream as far as the southern part of the area 
examined, is a question which can only be resolved by the determi- 
nation of its relative amount at different seasons. Between 100 
and 500 fathoms, the rate of decrement is very slow, averaging 
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only about 3° in the whole, or three-fourths of a degree for eve 
100 fathoms; and this body of water has a temperature so ou 
above the isotherm of the northern stations, at which the observa- 
tions were made, as decidedly to indicate that it must have found 
its way thither from a southern source. Between 500 and 750 
fathoms, however, the rate of decrease becomes much more rapid, 
the reduction being 5°°4, or above 2° per 100 fathoms; while be- 
tween 750 and 1000 fathoms it amounts to 3°°1, bringing down the 
temperature at the latter depth to an average of 38°°6. Beneath 
this there is still a slow progressive reduction with increase of 
depth, the temperature falling a little more than 2° between 1000 
and 2435 fathoms; so that at the last-named depth, the greatest at 
which it was ascertained, it was 36°°5.—Thus it is obvious either 
that the vast body of water occupying the deeper half of the At- 
lantic basin has been itself derived from a colder region, or that 
its temperature has been reduced by the diffusion through it of 
frigid water from a Polar source. The latter supposition best ac- 
cords with the gradual depression of temperature exhibited be- 
tween 500 and 1000 fathoms which corresponds with the “ stratum 
of intermixture” of the cold area. 

The temperature-soundings recently taken by Commander 
Chimmo, R. N., and Lieutenant Johnson, R. N., at various points 
in the North Atlantic basin, when the requisite corrections are ap- 
plied for the influence of pressure on the bulbs of the unprotected 
thermometers employed by them, give results which are remarka- 
bly accordant with our own; so that it may be stated with confi- 
dence that the temperature of the deeper parts of the North 
Atlantic sea-bed is but a very few degrees above the freezing- 

oint. 
, Now a glance at the North Polar region, as laid down either on 
a globe, or any projection of which the Pole is the center, shows 
that the Polar basin is so much shut in by the northern shores of 
the European, Asiatic, and American continents, that its only com- 
munication with the North Atlantic basin—besides the circuitous 
passages leading into Hudson’s and Baftin’s Bays—is the space 
which intervenes between the eastern coast of Greenland and the 
northwestern portion of the Scandinavian peninsula. If, therefore, 
there be any such general interchange of polar and equatorial 
water as that for which we have argued, the Arctic current must 
flow through the deeper portions of this interspace, at the north of 
which lies Spitzbergen, whilst Iceland and the Faroes lie in the 
middle of its southerly expanse. Now in the channel that lies be- 
tween Greenland and Iceland, the depth is such as to give a free 
sang to such a frigid stream; but between Iceland and the 

aroe Islands there is no depth so great as 300 fathoms at any 


part, except in a narrow channel at the southeast corner of Ice- 
and; so that an effectual barrier is thus interposed to any move- 
ment of frigid water at a depth exceeding this. A similar barrier 
is presented, not merely by the plateau on which the British Islands 
rest, but also by the bed of the North sea; the shallowness of 
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which must give to such a movement a not less effectual check 
than would be afforded by an actual coast-line uniting the Shetland 
Islands and Norway. Consequently, it is obvious that a flow of 
ice-cold water at a depth exceeding 300 fathoms from the surface, 
down the northeastern portion of this interspace, can only find its 
way southward through the deeper portion of the channel between 
the Faroe and Shetland Islands; which will turn it into a W. S. W. 
direction between the Faroe Islands and the north of Scotland, 
and finally discharge such part of it as has not been neutralized by 
the opposing stream coming up from the southwest, into the great 
North Atlantic basin, where it will meet the Icelandic and Green- 
land currents, and unite with them in diffusing frigid waters 
through its deeper portion. In thus spreading itself, however, the 
frigid - water will necessarily mingle with the mass of warmer water 
with which it meets, and will thus have its own temperature raised, 
whilst lowering the general temperature of that mass; and hence 
it is that we do not find the temperature of even the greatest 
depths of the Atlantic basin nearly so low as that of the compara- 
tively shallow channel which feeds it with Arctic water. 

It may be questioned, however, whether the whole body of Are- 
tic water that finds its way through the channels just indicated, 
could alone maintain so considerable a reduction in the tempera- 
ture of the enormous mass which lies below 1000 fathoms in the 
Atlantic basin; subject as this must be to continual elevation by 
the surface-action of the sun on its southern portion. And as the 
few reliable observations on Deep-sea Temperatures under the equa- 
tor indicate that even there a temperature not much above 32° 
prevails, it seems probable that part of the cooling effect is due to 
the extension of a flow of frigid water from the Antarctic Pole, even 
north of the Tropic of Cancer. Of such an extension there is evi- 
dence in the temperature-soundings recently taken in H.MS. 
‘Hydra’ between Aden and Bombay, where the cooling influence 
could scarcely have been: derived from any other source than the 
Antarctic area,* 

The unrestricted communication which exists between the Ant- 
arctic area and the great Southern Ocean-basins would involve, if 
the doctrine of a general Oceanic circulation be admitted, a much 
more considerable interchange of waters between the Antarctic 
and Equatorial areas, than is possible in the Northern hemisphere. 
And of such a free interchange there seems adequate evidence; 
for it is well known to navigators that there is a perceptible ‘set’ 
of warm surface-water in all the southern oceans toward the Ant- 
arctic Pole; this ‘ set’ being so decided in one part of the Southern 
Indian Ocean, as to be compared by Capt. Maury to the Gulf 
Stream of the North Atlantic. + Conversely, it would appear from 

*The lowest temperature actually observed in these soundings was 364°. The 
temperature of 334° given in the previous discourse, as existing below 1800 
fathoms, proves to have been only an estimate formed by Captain Shortland under 
the idea that the rate of reduction observed at smaller depths would continue 
uniform to the bottom, which the serial soundings of the ‘ Porcupine’ prove to be 


by no means the case. 
+ ‘Physical Geography of the Sea,’ §§ 748-750. 
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the application of the necessary pressure-correction to the tempera- 
tures taken in Sir James Ross’s Antarctic expedition, the voyage 
of the ‘ Venus,’ &c., at depths greater than 1000 fathoms, that the 
bottom-temperature of the deepest parts of the Southern Oceanic 
basin really approaches the freezing-point, or is even below it. 
And if the temperature of the deeper portion of the Worth Pacific 
Ocean should be found to exhibit a depression at all corresponding 
to that of the North Atlantic, it must be attributed entirely to the 
extension of this Antarctic flow; since the depth of Behring’s 
Strait, as well as its breadth, is so small as to permit no body of 
Arctic water to issue through that channel * * * * 


The Foraminifera collected in the ‘ Porcupine’ expedition pre- 
sent features of no less interest, though their scale is so much 
smaller. The enormous mass of Globigerina-mud (sometimes al- 
most pure, sometimes mixed with sand) that everywhere covers 
the deep-sea bottom in the region explored, save where its temper- 
ature is reduced nearly to the freezing-point, may be judged of 
from the fact that in one instance the dredge brought up half a 
ton of it from a depth of 767 fathoms. The resemblance of this 
deposit to chalk is greatly strengthened by the recognition of sev- 
eral characteristically Cretaceous types among the Foraminifera 
scattered through the mass of Globigerine of which it is princi- 
pally composed ; as also that of Xanthidia, frequently preserved 
in flints. Not many absolute novelties presented themselves among 
the foraminifera that form true calcareous shells ; the chief point 
of interest being the occurrence of certain types of high organi- 
zation at great depths, and their attainment of a size that is only 
paralleled in much warmer latitudes, or in the Tertiary or yet older 
formations. This is especially the case with the Cristellarian 
group, which has a long geological range; and also with the Mil- 
toline, of which specimens of unprecedented size presented them- 
selves. The most interesting novelty was a beautiful Orbitolite, 
which, when complete, must have had the diameter of a sixpence, 
but which, from its extreme tenuity, always broke in the process 
of collection.—Of arenaceous Foraminifera, however, which con- 
struct tests by cementing together sand-grains, instead of produc- 
ing shells, the number of new types is such as to seriously tax 
our power of inventing appropriate generic names. Many of these 
types have a remarkable resemblance to forms previously known 
in the Chalk, the nature of which had not been recognized. Some 
of them throw an important light on the structure of two gigantic 
arenaceous types from the Upper green-sand, recently described 
by the speaker and Mr. H. B. Brady, an account of which will 
appear in the forthcoming part of the ‘ Philosophical Transactions ;’ 

+ This statement is not in accordance with the observations hitherto made on the 
temperatures of the ocean along the Asiatic coast of the Pacific and the distribution 
of oceanic life; for these indicate a north Polar current as decided as that of the 
Atlantic. See the isothermal chart of the oceans in Dana’s Report on Crustacea, 
and in this Journal, II, vol. xvi, 1853, and also his Manual of Geology. The ob- 
servations on the animal life of the coast, made by W. Stimpson, in the Ringgold 
Expedition, are confirmatory evidence on this point —J. D. D. 





- 416 Scientific Intelligence. 


and there is one which can certainly be identified with a form 
lately discovered by Mr. H. B. Brady in a clay-bed of the Carbon- 
iferous limestone. 

The question now arises, whether—as there must have been 
deep seas in all geological periods, and as the changes which mod- 
ified the climate and depth of the sea-bottom were for the most 
part very gradual—we may not carry back the continuity of the 
accumulation of Globigerina-mud on some part or other of the 
ocean-bed into geological epochs still more remote ; and whether 
it has not had the same large share in the production of the earlier 
calcareous deposits that it has undoubtedly had in that of the 
later. The Foraminiferal origin of certain beds of the Carbonife- 
rous limestone, for example, appears to be indicated by the pres- 
ence of Globigerine, long since observed by Professor Phillips in 
‘sections of them, as well as by the fact just stated. The sub-crys- 
talline character of these rocks cannot be regarded as in any way 
antagonistic to such an idea of their origin, since it is perfectly 
well known that all traces of the organic origin of calcareous 
rocks may be completely removed by subsequent metamorphism, 
—as in the Chalk of the Antrim coast. 


What is the source of nutriment for the vast mass of animal 
life covering the abyssal sea-bed is a question of the greatest bi- 
ological interest. That animals have no power in themselves of 
generating the organic compounds which serve as the materials of 


their bodies—and that the production of these materials from the 
carbonic acid, water, and ammonia of the Inorganic world, under 
the influence of light, is the special attribute of vegetation—is a 
doctrine so generally accepted, that to call it in question would 
be esteemed a physiological heresy. There is no difficulty in 
accounting for the alimentation of the higher animal types, with 
such an unlimited supply of food as is afforded by the Globigerine 
and the Sponges in the midst of which they live, and on which 
many of them are known to feed. Given the Protozoa, everything 
else is explicable. But the question returns,—On what do these 
Protozoa live? 

The hypothesis has been advanced that the food of the abyssal 
Protozoa is derived from Diatoms and other forms of minute 
plants, which, ordinarily living at or near the surface, may, by 
subsiding to the depths, carry down to the animals of the sea-bed 
the supplies wee require. Our examination of the surface-waters, 
however, has afforded no evidence of the existence of such micro- 
ae vegetation in quantity at all sufficient to supply the vast 

emand; and the most careful search in the Globigerina-mud has 
failed to bring to light more than a very small number of speci- 
mens of these siliceous envelopes of Diatoms, which would most 
assuredly have revealed themselves in abundance, had these pro- 
tophytes served as a principal component of the food of the 
Protozoa that have their dwelling-place on the sea-bed.— Another 
hypothesis has been suggested, that these Protozoa, which are so 
near the borders of the vegetable kingdom, may be able, like 
plants, to generate organic compounds for themselves—manufac- 
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turing their own food, so to speak, from inorganic materials. But 
it is scarcely conceivable that they should do this without the 
agency of light; and, as it is obviously the want of that agency 
which excludes the possibility of vegetation in the abysses of the 
ocean, the same deficiency would prevent animals from carrying 
on the like process. 

A possible solution of this difficulty, offered by Prof. Wyville 
Thomson in a lecture delivered last spring, has received so remark- 
able a confirmation from the researches made in the ‘ Porcupine’ 
expedition, that it may now be put forth with considerable confi- 
dence. It is, he remarked, the distinctive character of the Proto- 
zoa, that “ they have no special organs of nutrition, but that they 
absorb water through the whole surface of their jelly-like bodies. 
Most of these animals secrete exquisitely-formed skeletons, some- 
times of lime, sometimes of silica. There is no doubt that they 
extract both of these substances from the sea-water, although silica 
often exists there in quantity so small as to elude detection by 
chemical tests. All sea-water contains a certain amount of organic 
matter in solution. Its sources are obvious. All rivers contain a 
large quantity ; every shore is surrounded by a fringe, which av- 
erages about a mile in width, of olive and red sea-weeds; in the 
middle of the Atlantic there is a marine meadow, the Sargasso 
Sea, extending over 3,000,000 of square miles; the sea is full of 
animals which are constantly dying and decaying; and the water 
of the Gulf Stream, especially, courses around coasts where the 
supply of organic matter is enormous. It is, therefore, quite in- 
telligible that a world of animals should live in these dark abysses : 
but it is a necessary condition that they should chiefly belong to 
a class capable of being supported by absorption through the sur- 
face of matter in solution; developing but little heat, and incur- 
ring a very small amount of waste by any manifestation of vital 
activity. According to this view, it seems highly probable that 
at all periods of the earth’s history some form of the Protozoa— 
Rhizopods, Sponges, or both—predominated over all other forms 
of animal life in the depths of the sea; whether spreading, com- 
pact, and reef-like, as in the Laurentian and Paleozoic Hozodn ; 
or in the forms of myriads of separate organisms, as in the Globi- 
gerine and Ventriculites of the Chalk.”* 

During each cruise of the ‘ Porcupine,’ samples of sea-water ob- 
tained from various depths, as well as from the surface, at stations 
far removed from land, were submitted to the permanganate test, 
after the method of Prof. W. A. Miller, with an addition suggested 
by Dr. Angus Smith for the purpose of distinguishing the organic 
matter in @ state of decomposition from that which is only decom- 
posable ; with the result of showing the uniform presence of an 
appreciable quantity of matter of the latter kind, which, not hav- 
ing passed into a state of decomposition, may be assimilable as 


_ * “The Depths of the Sea,” a Lecture delivered in the theatre of the Royal Dub- 
lin Society, April 10, 1869. 
Am. Jour. Sc1.—SEconp Serizs, Vou. XLIX, No. 147.—May, 1870. 
26 
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food by animals,—being, in fact, protoplasm in a state of extreme 
dilution. And the careful analyses of larger quantities collected 
during the third cruise, which have been since made by Dr. Frank- 
land, have fully confirmed these results, by demonstrating the 
highly azotized character of this organic matter, which presents 
itself in samples of sea-water taken up at from 500 to 750 fathoms 
depth, in such a proportion that its universal diffusion through the 
oceanic waters may be safely predicated. 

Until, therefore, any other more probable hypothesis shall have 
been proposed, the sustenance of animal life on the ocean-bottom 
at any depth may be fairly accounted for on the supposition of 
Prof. Wyville Thomson, that the Protozoic portion of that fauna is 
nourished by the direct absorption from the dilute protoplasm dif- 
fused through the whole mass of oceanic waters, just as it draws 
from the same mass the mineral ingredients of the skeletons it 
forms. This diffused protoplasm, however, must be continually 
undergoing decomposition, and must be as continually renewed; 
and the source of that renewal must lie on the surface-life of plants 
and animals, by which (as pointed out by Prof. Wyville Thomson) 
fresh supplies of organic matter must be cotati imparted to 
the oceanic waters, being carried down even to their greatest 
depths by that liguid diffusion which was so admirably investi- 
gated by the late Professor Graham. 


Not only, however, has the nutrition of the abyssal fauna to be 
explained; its respiration also has to be accounted for; and on 
this process also the results of the analyses of the gases of the 
sea-water made during the ‘Porcupine’ expedition throw very im- 
portant light. Samples were collected not only at the surface, 
under a great variety of circumstances, but also from great 
depths; and the gases expelled by boiling were subjected to anal- 
ysis according to the method of Prof. W. A. Miller—the adapta- 
tion of his apparatus to the exigencies of ship-board having been 
successfully accomplished during the first cruise by Mr. W. i. Car- 
penter. The general average of thirty analyses of surface-water 
gives the following as the percentage proportions :—25‘l1 oxygen, 
54-2 nitrogen, 20°7 carbonic acid. This proportion, however, was 
subject to great variations, as will presently be shown. As a gen- 
eral rule, the proportion of oxygen was found to diminish, and 
that of carbonic acid to increase, with the depth: the results of 
analyses of intermediate waters giving a percentage of 22°0 oxy- 
gen, 52°8 nitrogen, and 26°2 carbonic acid; while the results of 
analyses of bottom-waters gave 19°5 oxygen, 52°6 nitrogen, and 
27°9 carbonic acid. But dottom-water at a comparatively small 
depth often contained as much carbonic acid and as little oxygen 
as intermediate water at much greater depths; and the proportion 
of carbonic acid to oxygen in bottom-water was found to bear a 
much closer relation to the abundance of animal life (especially of 
the more elevated types), as shown by the dredge, than to its 
depth. This was very strikingly shown in an instance in which 
analyses were made of the gases contained in samples of water 
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collected at every 50 fathoms, from 400 fathoms to the bottom at 
862 fathoms, the percentage results being as follows: 
750 tath. 800 fath. ‘Bottom, 862 fath. 
Oxygen - - 18°8 17°8 172 
Nitrogen - - - 493 48°5 34.5 
Carbonic acid = - 31°9 33°7 48°3 

The extraordinarily augmented percentage of carbonic acid in 
the stratum of water here immediately overlying the sea-bed was 
accompanied by a great abundance of animal life. On the other 
hand, the lowest percentage of carbonic acid found in bottom-water 
—viz: 7°9—was accompanied by a “very bad haul.” In several 
cases in which the depths were nearly the same, the analyst vent- 
ured a prediction as to the abundance, or otherwise, of animal life, 
from the proportion of carbonic acid in the bottom-water; and his 
prediction proved in every instance correct. 

It would appear, therefore, that the increase in the proportion 
of carbonic acid, and the diminution in that of the oxygen, in the 
abyssal waters of the ocean, is due to the respiratory process, which 
is no less a necessary condition of the existence of animal life on 
the sea-bed, than is the presence of food-material for its sustenance. 
And it is further obvious that the continued consumption of oxy- 
gen and liberation of carbonic acid would soon render the stratum 
of water immediately above the bottom completely irrespirable— 
in the absence of any antagonistic process of vegetation—were it 
not for the upward diffusion of the carbonic acid through the in- 
termediate waters to the surface, and the downward diffusion of 
oxygen from the surface to the depths below. <A continual inter- 
change will take place a¢ the surface between the gases of the sea- 
water and those of the atmosphere; and thus the respiration of 
the abyssal fauna is provided for by a process of diffusion, which 
may have to operate through three miles or more of intervening 
water. 

The varying proportions of carbonic acid and oxygen in the sur- 
face-waters are doubtless to be accounted for in part by the differ- 
ences:in the amount and character of the animal life existing 
beneath; but a comparison of the results of the analyses made 
during the agitation of the surface by wind, with those made in 
calm weather, showed so decided a reduction in the proportion of 
carbonic acid, with an increase in that of oxygen, under the former 
condition, as almost unequivocally to indicate that superficial dis- 
turbance of the sea by atmospheric movement is absolutely neces- 
sary for its purification from the noxious effects of animal decom- 
. Of this view a most unexpected and remarkable con- 

ation has been afforded by the following circumstance :—In 
one of the analyses of surface-water made during the second cruise, 
the percentage of carbonic acid fell as low as 3°3, while that of 
oxygen rose as high as 37°1; and in a like analysis made during 
the third cruise, the percentage of carbonic acid was 5°6; while 
that of oxygen was 45°3. As the results of every other analysis 
of surface-water were in marked contrast to these, it became a 
question whether they should not be thrown out as erroneous; 
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until it was recollected that, while the samples of surface water 
had been generally taken up from the dow of the vessel, they had 
been drawn in these two instances from aba/ft the paddles, and had 
thus been subjected to such a violent agitation in contact with the 
atmosphere, as would preéminently favor their thorough aération., 

Hence, then, it may be affirmed that every disturbance of the 
ocean-surface by atmospheric movement, from the gentlest ripple 
to the most tremendous storm-wave, contributes, in proportion to 
its amount, to the maintenance of animal life in its abyssal depths 
—doing, in fact, for the aération of the fluids of their inhabitants, 
just what is done by the heaving and falling of our own chests for 
the aération of the blood which courses through our lungs. A 
perpetual calm would be as fatal to their continued existence, as 
the forcible stoppage of all respiratory movement would be to our 
own. And thus universal stagnation would become universal 
death * * * 

In conclusion, he referred to the systematic and energetic prose- 
cution of deep-sea explorations by the United States Coast Survey 
and by the Swedish Government—-the results of which appear to be 
singularly accordant with those now briefly expounded,—as show- 
ing that other maritime powers are strongly interested in the 
subject ; and expressed the earnest hope that the liberal assistance 
of i M. Government, which has already enabled British Natural- 
ists to obtain the lead in this inquiry, would be so continued as 
to enable them to keep it in the future. In particular, he called 
attention to the suggestion lately thrown out by M. Alex. Agassiz, 
that an arrangement might be made by our own Admiralty with 
the Naval authorities of the United States; by which a thorough 
survey, physical and biological, of the North Atlantic should be 
divided between the two countries; so that British and American 
explorers, prosecuting in a spirit of generous rivalry labors most 
important to the science of the future, might meet and shake hands 
on the mid-ocean. 

9. Secretion of Sulphuric acid by certain Gasteropods.—During 
the autumn of 1853, Professor TRoscuEeL succeeded in obtaining 
in Messina two specimens of the gigantic gasteropod Dolium ga- 
lea Lk., intending to remove the animal from its shell for preser- 
vation. One of the mollusks threw out its enormous proboscis to 
defend itself, and M. Troschel seized it for examination; when 
immediately there was projected from this proboscis a drop of a 
limpid liquid which, falling upon the marble pavement of the room, 
produced, much to his astonishment, an active effervescence. He 
succeeded in collecting a portion of this liquid, and in proving it 
to be a secretion of the salivary gland. A few months later, this 
saliva was analyzed by Dr. Bedeker of Bonn, who found in it 
free sulphuric acid. 

Shortly after, MM. Quoy and Gaimard, having discovered in 
the genus Cassis, a gland analogous to that of the Dolium, sug- 
gested that possibly these gasteropods also secreted a similar fluid, 
using it perhaps as a means of defense, but also to aid them in 
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perforating bivalve shells. The Dolium saliva was subsequently 
analyzed by W. Preyer, and Keferstein published a description of 
the gland. 

This was the state of the question when Professor Panceri— 
whose paper has just been published in the Memoirs of the Royal 
Academy of Naples—undertook its investigation. He associated 
Professor de Luca with him in the work, and to him we are indebt- 
ed for new analyses of this remarkable secretion. These analyses 
were comparative, made upon the saliva of two similar individuals. 
The liquid was colorless, and slightly opaline from the presence of 
a sulpho-nitrogenous organic substance precipitable by alcohol. 
Its density was 1°025 in (I) and 1°030 in (II). The analysis gave: 

I. II. 

Free sulphuric acid, ‘ ; ‘ . 8°42 3°30 

Combined sulphuric acid, ' , . 0°20 0°15 

Combined chlorhydric acid, . , ‘ 0°58 0°60 

Potassa, soda, magnesia, oxyd of iron, phos- 

hates, organic matter and loss, . . 1:80 2°35 
ater, . ; - ‘ ° ‘ . 94°00 93°60 


100°00 100-00 


The mollusks, their shells, and their glands were separately 
weighed, with results as follows :— 
‘ II. 
Mollusks, . ‘ . 1305 grams. 520 grams. 
Shells, . 2. ww COwti<Yté‘i‘za HDC 255 « 
Glands, . ‘ ‘ ° i 80 * 


2005 “ 855 “ 


Hence the glands constitute from 7 to 9 per cent of the total 
weight of the animal. 

Moreover, M. Panceri found that on laying open the secretory 
gland of a Dolium, there was evolved, within a few moments, a 
considerable quantity of gas, which, on examination, proved to be 
pure carbonic acid. One gland, weighing approximately 45 
grams, yielded 206 cubic centimeters of this gas. As to the secre- 
tion of so acid a fluid from the alkaline blood of the mollusk, this 
cannot surprise us, since it is entirely analogous to the secretion 
of an acid gastric juice from a similarly alkaline blood in the 
higher animals. 

The following list comprises those species of mollusks which, like 
the Dolium galea, secrete an acid saliva :— 


PROSOBRANCHS. OPIsTHOBRANCHS. 
Cassis sulcosa Lk. Pleurobranchidium Meckelii Leuc. 
Tritonium nodiferum Lk. Pleurobranchus tuberculatus Meck. 
“ hirsutum Fab. Col. “  testitudinarius Cautr. 
“ ecutaceum (cretaceum?) Lk. “  brevifrons Phil. 
“ corrugatum Lk. Doris a 
C assidaria echinophora Lk. 
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No trace of such a secretion has been detected in the genera Cari- 
naria, Firola, Phylliroé or in any of the numerous perforating Aceph- 
ala, such as the Pholas., 

After describing minutely the anatomy of the secreting organ, 
in both the above divisions of gasteropods, M. Panceri closes his 
paper with some remarks upon the origin and function of this 
unique secretion. Has the sulphuric acid its origin in the oxyda- 
tion of the sulphur of the albuminoid tissues, or does it result 
from a decomposition of the sulphates found in sea-water? M. 
Panceri is inclined to the latter hypothesis, since, as is well known, 
the circulatory system of the gasteropods is so arranged at the 
extremity of the body as to permit the water in which they live 
to enter the blood in small quantity. With regard to the role 

layed by the acid in this secretion, M. Panceri considers it use- 
ful solely for defense; the habits of the gasteropods studied by 
him forbidding the hypothesis that it is used to perforate hard 
bodies. Two views may be taken of the decomposition which 
produced this acid: 1st, it may take place solely for the purpose 
of obtaining the acid, in which case the secretion and emission 
will be but secondary and intermittent; or 2d, its production may 
be regular and continuous, the sulphuric acid like urea for exam- 
ple, being an effete product resulting from the normal chemical 
changes taking place in the body.—Les Mondes, Ul, xxii, 451, 
March 10, 1870. 

10. On the discovery of the sensitiveness to light possessed by 
Unios ; by Witt1AM Suarswoop.—-In the March number of this 
Journal for 1869, p. 280, Prof. C. A. White has published an arti- 
cle under the caption “ Are Unios sensitive to light ?” in which he 
has recited some experiments by which he had been led to justly 
believe “that no doubt is entertained that the posterior portion of 
this mollusk is keenly sensitive to light, but exactly what organs 
are thus sensitive has not been ascertained.” In the May number 
of this Journal for 1869, another article on this subject is pre- 
sented over the caption “ Are Unios sensitive to light? by Isaac 
Lea,” in which are brought out Dr. Lea’s prior observations estab- 
lishing the same fact; referring to the Proceedings of the Academy 
of Natural Sciences of Philadelphia, for 1857, to substantiate his 
claim, and to a subsequent publication in the Introduction to vol. 
vi of his “ Observations on the Genus Unio.” Now the fact is 


that Mr. Lea was anticipated, by fourteen or fifteen ne in a few 


lines, by Prof. 8S. 8S. Haldeman, in his “ Fresh-water Univalve Mol- 
lusea,” Peete, January, 1843, p. 8, where he says, “ In the other 
fresh-water families described in this work, the power of vision, or 
sensitiveness to the action of light, is rendered evident by inter- 
cepting it with an opaque object, when they instantly retract; 
and I have even observed the protruded branchial prea of Unio 
radiatus (Gmelin) to be suddenly withdrawn, when subjected to 
the same experiment.” The following is another statement on the 
subject by the same author, published in the Iconographic Ency- 
clopedia, Zoology, p. 69. (New York, 1850). “The extremity [of 
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the siphons in Unio] scarcely extends beyond the shell; it is pap- 
illate, and provided with eyes which have the power of distin- 
guishing light from darkness, as the siphons are suddenly with- 
drawn, when a shadow is cast upon them.” 

Philadelphia, 24th and Sharswood Sts., March 9, 1870. 

11. Report on the Invertebrata of Massachusetts, published agree- 
ably to an order of the Legislature. Second edition, comprising 
the Mollusca; by Aueusrus A. Goutp, M.D., edited by W. G. 
Binney. Boston, 1870.—Like most revisions of antiquated 
works, this is a somewhat unsatisfactory book. The difficulties 
have even been much greater than usual, in this instance, on ac- 
count of the death of the author at a time when the revision of the 
original work was in a very unsatisfactory and unfinished condi- 
tion, which necessarily made the task of the editor laborious and 
the resulting work quite different, probably, from what either the 
author or editor would have personally wished. 

The typography and illustrations of the book are excellent and 
do credit both to the State and the editor, as well as to the artists, 
The wood-cuts, of which there are 405, have nearly all been drawn 
from nature by Mr, E. 8. Morse, whose rare artistic talent and 
thorough knowledge of the subject have enabled him to produce 
figures that are unequaled in accuracy. The drawings have been 
most faithfully reproduced by the engraver, Mr. Henry Marsh, 
whose skill contributed so largely to the value of Harris’ Report 
on Insects. The accuracy and beauty of the cuts makes us regret 
that a portion of the labor had not been expended upon the hinges 
and interior parts of the bivalves, lingual dentition and opercula of 
the Gasteropods, and other parts, which are of far greater impor- 
tance than mere external views, no matter how accurate. 

The twelve plates are, with one exception, printed in colors and 
illustrate well the Nudibranchs, Ascidians, Cephalopods and some 
of the Pteropods. The Bryozoa and all the Radiates and Articu- 
lates are omitted from this edition, which was undoubtedly the 
wisest course, for these groups, which were extremely —_? 
represented in the first edition, have now been so numerously col- 
lected and become so well known that at least another volume, the 
size of the present, would be required to do them any justice. The 
greatest improvement upon the text of the first edition is the part 
relating to the Nudibranchs, which was elaborated by Dr. Gould 
some time before his death. Several species not before described 
or noticed are introduced, and all the species are well described 
and illustrated with colored figures. The Ascidians, which were 
very briefly and imperfectly treated in the first edition, now oc- 
cupy 27 pages, and include 29 nominal species. Dr. Gould had 
prepared nothing on this class and the editor has unfortunately 
been obliged to compile the descriptions, many of them very brief 
and almost worthless, in fact hardly meriting the name of descrip- 
tions, which have been published in various other works. The fig- 
ures are, however, mostly very good. Some, which were drawn 


from life by Mr. Burkhardt, have been contributed by Prof. Agas- 
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siz, but others have been drawn from alcoholic specimens and give 
but a poor idea of the form and appearance of the animals when 
living. In consequence of compiling both bad descriptions and 
good ones, several species of Ascidians appear under two different 
names. Thus Cynthia placenta Packard is the same as Ascidia 
carnea Ag., and is a true Cynthia; C. gutta Stimpson is, perhaps, 
the young of the same species, which is abundant and of larger 
size in the Bay of Fundy. Molgula arenata Stimpson is the same, 
in all probability, as Ascidia psammophora Agassiz, but the fig- 
ure of the latter is very poor and does not represent the normal 
state of expansion. This species is abundant on certain sandy 
bottoms near New Haven, andisatrue Molgula. Ascidia ocellata 
Agassiz appears to be the same as A. tenella Stimpson. The fig- 
ure of the latter agrees exactly with numerous specimens, which 
we obtained living abundantly from low-water to 50 fathoms at 
Eastport, Me., which are no doubt Stimpson’s species. Boltenia 
microcosmus Agassiz is probably only a reddish variety of B. cla- 
vata; we have often observed such variations among the many 
hundreds of specimens of B. clavata collected at Eastport, Me., 
where it is very abundant from low-water to 50 fathoms. Glan- 
dula mollis Binney is not the species described by Stimpson under 
that name, even if it belongs to the genus Glandula, which is very 
doubtful; figure 328, at least, looks much more like a Cynthia or 
an Ascidia. Perhaps two species are confounded together, but 
neither can be G. mollis, which is an abundant species at Eastport 
and very constant in its characters, as described by Dr. Stimpson. 
Although the names given by Agassiz to some of the species above 
mentioned are earlier than Stimpson’s, no deseriptions were given 
by which the species could possibly be recognized, except perhaps 
in the case of A. ocellata, in which the ocelle are so prominent a 
feature. Therefore the names given by Stimpson, and accompa- 
nied by good descriptions, should be retained. But there are 
quite a number of Ascidians, living on the New England coast, 
which have been entirely omitted. The part relating to Conchife- 
ra has been much improved and enlarged, and many additional 
species introduced. All the species are beautifully illustrated by 
external views, but no figures of the hinge or internal markings 
are given, except in very few instances. The parts relating to 
Pteropods and Cephalopods are mostly compiled from various 
sources by the editor. It is to be regretted that more attention 
was not bestowed upon the distribution of the species in depth 
and geographically, for a very large amount of information of this 
kind has accumulated since the first edition, but often only the old 
localities are mentioned, though Dr. Stimpson had given a far 
greater amount of information of this kind, as long ago as 1451, 
in his “Shells of New England,” which has not even been incor- 
porated into the present work. 

Most conchologists and naturalists generally will be surprised 
at the extent to which obsolete ideas of classification are retained. 
Thus we find the Brachiopods introduced between the Cor.chifers 
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and Gasteropods! The Scalaride between Littorinide and Ver- 
metide! In fact the arrangement of the families is very often un- 
natural. We find, also, many singular inconsistencies in the gen- 
era adopted, for in some families the modern views and modern 
names are introduced to a considerable extent, while in others, 
where such changes were even more desirable, the old ideas and 
the old genera are retained from the first edition, almost without 
change. But by way of apology we find the following in the edi- 
tor’s preface: “Should any disappointment be felt that Dr. Gould 
has not adopted in his work all the improvements in classification, 
&c., which more recent investigations have suggested, it must be 
remembered that this is not a new work. It is rather a reprint of 
an old one, with such additions and improvements as Dr. Gould 
considered absolutely necessary to its present usefulness.” Also, 
“upon assuming the charge of the publication and receiving the 
manuscripts, drawings, notes, &c. of Dr. Gould, I endeavored to 
learn thoroughly what plan he had made for revising the first edi- 
tion, as I was directed to complete the work as nearly as possible 
in accordance with the views and wishes of the author. I believe 
I have been able to arrive at a clear idea of his intentions, which, 
according to my orders, I have most scrupulously endeavored to 
earry out, irrespective of my own opinions. It is only in —_—— 
the Pulmonifera that I have exercised my own judgment, an 

here only to the extent that I believe Dr. Gould would have ap- 
proved.” We donot exactly understand how it is that the editor 
did not also exercise his own judgment in treating the Ascidians, 
Pteropods, and Cephalopods, since he informs us that nothing had 
been prepared by Dr. Gould relating to these classes. But we 
fear the editor has in some cases done Dr. Gould injustice by not 
introducing important and essential changes, which he himself 
would undoubtedly have adopted, had he lived to completely re- 
vise the work. Thus there seems to be no reason why many gen- 
era, now well established, should not have been adopted. For ex- 
ample, Hurosalpine established for “ Buccinum cinereum,” which 
has nothing to do with Buccinum ; Phychatractes Stimpson for 
“ Fasciolaria ligata,” etc. Evenamong the Pulmonifera, where 
Mr. Binney is on his own familiar ground, there are many incon- 
sistencies which we cannot suppose that Dr. Gould would have 
approved of, and which can scarcely be in accordance with the ed- 
itor’s own judgment. Thus we find the “ Helix? hurpa” Say 
still retained under Say’s name, although Mr. Morse has well elu- 
cidated its anatomical and physiological peculiarities, showing 
it to be viviparous and to have many other characters entitling 
it at least to distinct generic rank, and has established the genus 
Zodbgenites for it, which certainly has stronger claims than some 
other genera of the same family, which are adopted in this work; 
neither do we see sufficient reasons for retaining Helix striatella, 
H. labyrinthica, H. asteriscus, H. pulchella, etc. in the genus He- 
liz, when H. arborea, H. electrina, H. chersina, H. lineata, ete. 
are separated as Hyalina. It would have appeared to us better 
to have retained all the species in the old “genus” Helix, than to 
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have produced such an unphilosophical mixture of old and new 
ideas as we find in this case and others. 

Finally we may remark that although this work will prove of 
but little or no use for conveying correct ideas of classification, or 
even of the character of genera, it will nevertheless be indispensa- 
ble and of the utmost value in the determination of the species, 

v. 

12. Notes on American Crustacea, No. 1, Ocypodoidea; by 
Stoney I, Smiru. 8vo, 64 pages, with 4 lithographic plates, 
From the Transactions of the Connecticut Academy, Vol. II, 
April, 1870.—This memoir includes a nearly complete monograph 
of the American species of Gelasimus or “ fiddler-crabs,” of which 
21 species are now known from both coasts of America. Of these 
14 are described at length in this paper, including 9 that are new, 
and most of them are illustrated. In addition to these a number 
of new genera and species are described, and of others, previously 
known, more accurate and complete descriptions are given. One 
new family, Dissodactylide, allied somewhat to the Pinnotheride, 
but differing from that and all other families of Ocypodoidea in 
having a palate or endostome which is not divided by a median 
ridge, separating the efferent passages. The plates are equal to, if 
they do not surpass, any that have ever been published for this 
class. Nearly all the figures are copied from photographs made 
by the author. The following are new species: 

Gelasimus heterophthalmus, G. heteropleurus, G. princeps, G. 
armatus, G. ornatus, G. pugnax, G. rapax, G. mordax, G. gibbo- 
sus, Cardivsoma crassum, Pseudothelphusa plana, Opisthocera, 
gen. nov., O. Gilmanii, Epilobocera armata, Glyptograpsus, gen. 
nov., G. impressus, Sesarma sulcata, 8. occidentalis, S. angusta, 
Prionoplax ciliatus, Huryplax politus, Glyptoplax, gen. nov., G. 
pugnaz, Pinnotheres Lithodomi, Ostracotheres politus, Dissodac- 
tylus, fam. et gen. nov., D. nitidus. 

Those that are redescribed are as follows: 

Gelasimus minax LeConte, G@. brevifrons Stimp., G. pugilator 
Latr., G. subcylindricus Stimp., G. Panamensis Stimp., Cardioso- 
ma guanhumi Latr., C. guadratum Sauss., Epilobocera Cubensis 
Stimp., Dilocarcinus pictus Edw., Sesarma reticulata Say, Eury- 
plax nitidus Stimp., Pinnotheres margarita Smith, Pinnaxodes 
Chilensis Smith. v. 

13. Monografia della Famiglia dei Pennatularii ; per il Dorr. 
Sesastiano Ricurarpr. From Archivio per la Zoologia l’Anato- 
mia e la Fisiologia, Ser. II, vol. i, Turin, 1869, 8vo, with 14 folded 
plates.—In this memoir the author has given descriptions of all 
the genera and species of Pennatulacea hitherto discovered. 
When the specimens have not been seen by the author he has 
quoted the original descriptions, but in other cases the descrip- 
tions are quite detailed. The plates are very good and illustrate 
a large number of species, including a considerable number of new 
ones. One new genus, Sceptonidium, is described, which is allied 
to Virgularia, It has short fleshy pinne, with a wide naked 
space behind; the axisis angular. The only species is S. mosam- 
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bicanum. He reunites the genus, Leioptilum, to Pennatula, but 
recognizes most of the other generic divisions that have been pro- 
posed, Of Pennatula he describes 7 species, including one that is 
new, P. Targionii, locality unknown; of Pteroides, 27 species, 
including the following new ones: P. Grayi (=P. grisea Esper), 
locality unknown, P. Vogtii, P. Cornaliew, P. Clausii, Mediterra- 
nean, P. Pancerit, locality unknown; of Sarcoptilus one, S. gran- 
dis Gray; of Ptilosarcus two, P. Gurneyi and P. sinuosus Gray ; 
of Halisceptrum one; of Scytalium one; of Stylatula 5 species; 
8. finnmarchica (Sars sp.), S. gracilis V., 8. elongata V., 8S. mul- 
tiflora (Kner, sp.), S. elegans (Danielsen sp.); of Virgularia 8 spe- 
cies, including two new ones, V. Leuckartii, North Sea, and V. 
Kollikerii, Mozambique ; of Zygus one species; of Crinillum one; 
of Funiculina 3; ot Umbellularia one; of Kophobelemnon 3; 
of Litwaria 2; of Cavernularia 5, including C. Haimeii and C. 
Defilippii, two new species from unknown localities; of Veretil- 
lum 6; of Renilla 8, R. reniformis, R. violacea Q. and G., and R. 
sinuata Gray, the last from the Philippines. 

In the genus Renilla the author is certainly at fault, owing no 
doubt to lack of specimens of some of our American species. To 
R. reniformis he unites R. peltata V., R. Dane V., and R. ame- 
thystina V., the last from the Panamian fauna, the others Atlantic. 
Neither of these approach the true reniformis of the Carolina 
coasts, of which I have examined hundreds of specimens in all 
states of preservation. The latter never grows so large as either 
of the three, but has larger polyps and many other differences, 
The three species referred to are all more nearly allied to FR. viola- 
cea than to R. reniformis. There can be no doubt but that these 
three species are all distinct, one from another; it is possible that 
R. Dane may be identical with FR. violacea, dough it does not 
seem probable. The others are beyond doubt good species. To 
R. violacea he unites R. patula Verrill. Between the two forms 
there are certain resemblances and they may possibly prove to be 
the same, but I have seen no Brazilian specimens that appear to be 
identical with R. patula. In the Museum of Yale College and the 
Museum of Comparative Zodlogy I have studied five distinct 
American species, and admitting that one may be identical with 
R. violacea, no further reduction seems admissible. It seems 
quite probable, however, that the number of species of Pteroides 
might be considerably reduced by a careful study of all the origi- 
nal specimens. A. E. V. 

14. The Butterflies of North America, with colored drawings 
and descriptions; by Wa. H. Epwarps. Part 5. Philadelphia, 
Decem., 1869.—Number five of this beautiful work has been con- 
siderably delayed, on account of the plates, and was not actually 
published until April. The plates are excellent, and well sustain 
the character of the work. The following species are illustrated : 
Argynnis Edwardsii ; Colias Eurydice ; Limenitis Lorquini ; 
Grapta Faunus ; Lycena pseudargiolus; L. neglecta. The 
ae of North American Butterflies includes the species of 

athalis, Anthocaris, UVallidryas, Gonepteryz. v. 
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IV. ASTRONOMY. 


1. Elements of Felicitas (109), from observations of the first 
opposition ; by Wm. A. Rocers. (Communicated for this Jour- 
nal, and dated Alfred Observatory, Alfred Center, N. Y., April 
12, 1870).—From my last Elements, published in the Astronom- 
ische Nachrichten, the following normal places were obtained, the 
deviations from the Ephemeris being found in the columns marked 
da (C—O), 45 (C—O). 

The observations of Hamilton College, Washington, and Chi- 
cago, were kindly communicated in advance of publication. 

Date. 230 Aa(C-0) Ad(C-0O) Observations. 

Ww. M. =. ° ‘ “i 4/ 4d 
Oct.9°0 14 960 —1'9 +0°2 Hamilton Col. (9). Alfred (3). 
+ 9 36 4°52 Chicago (2). 
Oct.29°0 935 51% —1'7 —2°8 H.C. (4). Washington (3). 
+ 952 178 Alfred (7). 
Nov. 10°0 8 0 26:2 +0°9 ~2°8 Wash. (5). Hamburg (1). 
+10 9 51°3 Bilk. (2). Madrid (6). 
Nov. 28-0 806 083 +2°6 ‘0 Lund (2). H. ©. (2). 
+11 08 14°9 Madrid (5). Alfred (8). 
Wash. (5). Hamburg (3). 
Dec. 28 1427 49°11 +4°0 ‘6 Alfred (5). H. C. (1). 
+14 21 37°8 Wash. (4). 
1870. 
Jan. 22 2406034 +6°0 ‘0 Alfred (15). H. C. (2). 
+18 06 49°6 Wash. (4). 
Feb. 22 39 36269 +5:0 ‘4 H.C. (1). Wash. (1). 
+23 01 39°1 Alfred (5). 
From the first, fourth and sixth places, the following elements 


were computed :— 
Oct. 9°0 1869, W. M. T. 


M 389 0°5 45°21 
Mean Eq. a 655 56 03°25 


1869°0. N 4 56 04°35 
z 8 02 56°10 
9 17 27 62°67 

g. a 4304068 

lu 


802'4102 
These elements represent the normals thus :— 

Aa (0-0) Aé (C-0) 
1869. Oct. 9. —0o'1" +406" 
Oct. 29. —0°4 —0°6 

Nov. 10. +1°0 +0°2 

Nov. 28. -+-0°4 +1°1 

Dec. 28. —1°0 +1°2 

Jan. 22. +0°1 +0°9 

Feb. 22. +0°0 +16 


lo 
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2. On the Periods of certain Meteorie Rings ; by Dante Kirx- 
woop. (Proc. Amer. Phil. Soc., March, 1870.)—(1.) Zhe Meteors of 
April 20th.—In the Astronomische Nachrichten, No. 1632, Dr. 
Weiss called attention to the fact that the orbit of the first comet 
. of 1861 very nearly intersects that of the earth, in longitude 210° ; 
the point passed by the latter at the epoch of the April meteoric 
shower. A relation between the meteors and the comet, similar to 
that recently detected between the November meteors and the 
comet of 1866, was thus suggested as probable. Is this hypothesis 
in harmony with facts? and if not, are our present data sufficient 
for determining with any reasonable probability, the true period 
of the April meteors ? 

Dates of the April Shower.—Professor Newton selects the fol- 
lowing from Quetelet’s Catalogue as belonging to this period :* 

1. B. C. 687, 4, A.D. 1093, 4 °5, and 6 

2, “ 15, Be “ 1122, °8 

3. A. D. 582, 6. “ 1803, 

Period of the First Comet of 1861.—The elements of this body 
were computed by Oppolzer, who assigned it a period of 415 y. 4. 
Now while it is true that the interval from B. C. 687 to A. D. 1803, 
is very nearly equal to 6 periods of 415 years, the slightest exami- 
nation will show that this period does not harmonize with any of 
the intermediate dates. This fact, then, without further discussion, 
seems fatal to the hypothesis that the period of the meteors is 
nearly equal to that of the comet. 

hat is the probable period of the ring ?-~The showers of 1093 
—6 and 1122—3 at once suggest a period of from 26 to 30 years. 
The nodal passage of the densest portion of the ring at the former 
epoch may be placed any where between 1093 and 1096, and that 
of the latter, in either 1122 or 1128. The entire interval from B. C. 
687 to A. D. 1803 is 2490 — or 88 periods of 28°295 y. each; 
and the known dates are all satisfied by the following scheme: 
B. C. 687 to B. C. 15....672-000 years = 24 periods of 28:000 y. each. 

. 15 to A.D. 582....597:000 “ = 21 - 28429“ 

A. D. 582 to © 1093°714....511-714 “ =18 a 28429 = 

* 1093-714 to “11227143 ‘ ‘$ = 1 is 28429 

“ 1122143 to“ 1803_...680°857 “ = 24 z 28°369 “ 

These coincidences indicate a period of about 28} years, corres- 
ponding to an ellipse whose major axis is 18°59. Hence the dis- 
tance of the aphelion is very nearly equal to the mean distance of 
Uranus. It will also be observed that the time of revolution, which 
seems to have been somewhat lengthened about the Christian era, 
was previously one-third of the period of Uranus. 

(2.) Zhe Meteors of December 11th-13th.—In the catalogue of 
Quetelet we find the four following extraordinary displays which 
belong undoubtedly to this period. Observations made in Eng- 
land, 1862, indicate also a more than ordinary number of meteors 
at the December epoch in that year. 

* This Journal, July, 1863. 

¢ Herrick assigned a value of 27 years. See this Journal, April, 1841, p. 365. 
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1. A. D. 901. “The whole hemisphere was filled with those 
meteors called falling stars, the ninth of Dhu’lhajja, (288th year of 
the Hegira) from midnight till morning, to the great surprise of 
the beholders, in Egypt.” Modern part of the Universal History, 
8vo, vol. ii, p. 281. Lond. 1780. The date of this phenomenon 
corresponds to the December epoch, A. D. 901. 

2, 930. “ Averse remarquable d’étoiles filantes en Chine.” 

3. 1571. “On vit 4 Zurich ‘ du feu tomber du ciel’ ”. 

4. 1830, 1833, and 1836. The maximum seems to have occurred 
in 1833, when as many as ten meteors were seen simultaneously. 
“Dans la nuit du 11 au 12 décembre, on vit 4 Parme une grande 
quantité d’étoiles filantes de différentes grandeurs, qui se dirige- 
aient presque toutes avec une grande vitesse vers le SSE. A 10 
heures et 4, entre les seules constellations du Bélier et du Taurean, 
on en compta environ une dizaine.” 

5. (Doubtful.) 1861, 1862, and 1863, Maximum probably in 
1862. The meteors at this return were far from being comparable 
in numbers with the ancient displays. The shower, however, was 
distinctly observed. R. P. Greg, Esq., of Manchester, England, 
says the period for December 10th-12th was, in 1862, “ exceed- 
ingly well defined.” * 

ese dates indicate a period of about 294 years. Thus: 
901 to 930.... 1 period of 29-000 years. 
930 to 1571....22 periods of 29°136 years. 
1571 to 1833.... 9 periods of 29°111 years. 
1833 to 1862.... 1 period of 29:000 years. 


(8). Zhe Meteors of October 15th-21st.' The showers of the 
following years (see Quetelet’s Catalogue) belong to this epoch: 

1, 288. “Apparition en Chine.” 

2. 1436 and 1439. In each year a remarkable apparition was 
observed in China. 

8. 1748. (Quoted from Herrick, in this Journal for April, 1841). 
“ A clear night, great shooting of stars between 9 and 10 o’clock, 
all shot from 8. W. to N.E. [Qu. N.E. toS.W.?] One like a comet 
in the meridian very large, and like fire, with a long broad train 
after it, which lasted several minutes; after that was a train like 
a row of thick small stars for twenty minutes together, which 
dipped N.” 

4, 1798. “Brandés marque, 4 Goettingue, un grand nombre 
d’étoiles filantes dans les observations simultanées qu’ il fait avec 
Benzenberg.” 

These dates indicate a period of about 274 years: 

288 to 1439....42 periods of 27°405 years each. 
1439 to 1748....11 " 27°636 . 
1743 to 1798.... 2 ” 27°500 * 

If these periods are correct, it is a remarkable coincidence that 
the aphelion distances of the meteoric rings of April 18th—20th, 
October 15th—21st, November 14th, and December 11th--13th, 
as well as those of the comets 1866 (i), and 1867 (i), are all nearly 
equal to the mean distance of Uranus. 


* This Journal, May, 1863, p. 461. 
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3. Abstracts from the Report of the Council of the Royal 
Astronomical Society, at the fifteenth Annual meeting, Feb. 1870. 

(1.) Work done with the Photoheliograph at the Kew Observa- 
tory.—The first instalment of the measurements and reductions of 
the Kew Sun-pictures taken during the two years 1862 and 1863, 
containing also the areas of the observed groups and an explana- 
tion of the methods followed in the working out of the observa- 
tions, have been published in the last volume of the Transactions 
of the Royal Society. Nearly 150 separate copies of the paper, 
printed partly at the private expense of Mr. Warren De La Rue, 
were distributed chiefly to foreign observatories, scientific institu- 
tions, and distinguished astronomers and physicists. 

The second instalment, containing the heliographic positions of 
the Sun-spots observed from the beginning of 1864 to the end of 
1866, is nearly ready, and will be presented to the Royal Society 
at an early date during the present session. 

Some investigations were also made last year on the influence 
which a refracting medium of considerable density would have on 
the apparent size and figure of the Sun, and the time of rotation, 
as calculated from spots at different latitudes. The preliminary 
discussion has led to the conviction that a comparison of the times 
of rotation, as derived from spots while they are near the limb, 
with those deduced from the same spots when near the center, 
will throw much light on several “4 spe questions connected 
with solar physics. The matter will be exhaustively investigated 
in the general discussion of the Kew results. 

During the present year it is intended to bring, if possible, the 
work of the measurements up to date. The a of spots 
during 1867 and 1868 was such, that the pictures of these years 
may be measured in a comparatively short time; and it is hoped 
that by completing, by the end of this year, the observations made 
up to at least the end of 1869, that the greater part of the suc- 
ceeding years may be devoted to as careful a discussion of the 
whole work as is required by the importance of the astronomical 
and physical problems involved in it. 

Messrs. De La Rue, Stewart, and Loewy, state that the reduc- 
tions of Hofrath Schwabe’s observations are now finished. By 
comparing his observations with those taken by Carrington, and 
also with the Sun-pictures taken at Kew, they arrived at very 
favorable conclusions regarding the accuracy of the delineations 
of the distinguished German observer. Beginning with the year 
1832, they have measured the spotted area of all his pictures up to 
the time when Carrington’s series commenced. From the results 
obtained they have, first of all, deduced fortnightly views, and in 
the next place, in order to get rid of the more transitory fluctua- 
tions, they have taken a series of those monthly views correspond- 
ing to the middle and end of each month, from the beginning of 
1832 till theend of May 1868, Putting these results into a graph- 
ical form, they have obtained a curve exhibiting only the irregu- 
larities of comparatively long periods, and from the curve by the 
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ordinary method of equalization, they have deduced an equalized 
curve exhibiting the decimal period of solar disturbances. 

They find therefrom the following epochs of maximum and 

minimum spotted area :— 
Minimum Nov. 28 _ 1833 Minimum  April21 1856 
Maximum Dec. 21 1836 Maximum Oct. 7 1859 
Minimum Sept. 21 1843 Minimum Feb. 14 1867 
Maximum Nov. 14 1847 

From these dates it will be perceived that (as has been already 
observed) the time between the minimum and maximum is always 
less than that between the maximum and next minimum. 

It will also be noticed that the whole period is not always of 
uniform length; nevertheless, judging from what has gone before, 
they believe that they are perhaps entitled to conclude that the 
approaching minimum will not be delayed much beyond the end 
of this year. It ought also to be remarked that, in all the three 
series, the progression from maximum to minimum is not a simple 
progression, but exhibits in each case traces of a secondary max- 
imum. 

Finally, they have examined these results for traces of the action 
of the planets upon Sun-spots, and pursuing the method indicated 
in their preliminary researches, they derived the following table, 
as exhibiting the evidence deduced from all the observations be- 
tween 1832 and 1868:— 


Relative Planetary Excess or Deficiency of Spotted Area. 
Separation. Jupiter and Venus—Mars and Mercury. 


Between 0° and 30° + 881 +1675 

“« «60 — 60 — 139 

90 — 452 — 1665 

120 — 579 —2355 

150 — 705 —2318 

280 — 759 —1604 

210 — 893 — 481 

240 — 752 + 547 

270 — 263 + 431 

300 + 70 + 228 

330 + 480 +1318 

330 0 +1134 + 2283 
a 


From this table there appears to be an excess of solar activity 
when either Jupiter and Foon or Mars and Mercury are together, 
and a deficiency when they are 180° apart. We see also 
that the progression of the numbers is regular in each case and 
very similar in the one case to what it is in the other. 

(2.) Spectrum Analysis.—Our Fellow, Mr. Lockyer, has pursued 
with great diligence and success his spectroscopic researches on 
the Sun. Since the last Report he has found that several other 
substances besides hydrogen are occasionally to be detected above 
the photosphere, namely, sodium, barium, magnesium, and iron. 
The presence of the bright lines of these substances rising above 
the photosphere, and associated with the bright lines of hydrogen, 
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Mr. Lockyer regards as indicating a state of disturbance of the 
solar matter, greater than was present at the time of his earlier ob- 
servations. From a slight alteration in refrangibility of the bright 
lines of hydrogen, as shown by their want of perfect coincidence 
with the corresponding lines of absorption, Mr, Lockyer believes 
that he has evidence of rapid currents in the solar matter, some- 
times attaining a velocity of 40 miles per second in a vertical di- 
rection, and a — of 120 miles per second in a horizontal or 
cyclonic direction. He considers that his observations support 
the conclusion that “the chromosphere and the photosphere form 
the true atmosphere of the Sun, and that under ordinary circum- 
stances, the absorption is continuous from the top of the chromo- 
sphere to the. bottom of the photosphere.” In these observations 
Mr. Lockyer is accumulating a store of facts, upon which we may 
hope to base a more complete theory of the constitution of the 
Sun than we now possess. 

(3.) Lunar Radiation.—After stating the results of Lord Rosse’s 
observations upon Lunar Radiation which are given in this Journal, 
(vol. xlviii, p. 486), the council go on to say: 

Some later observations have been made upon the same subject 
in Paris, respectively by M. Baille, at the Ecole Polytechnique, 
and M. Marié-Davy at the Paris Observatory. The former em- 
ployed a concave mirror of 39 centimeters aperture to condense 
the Moon’s rays upon his pile, and also made use of a Thomson’s 
galvanometer. The one conclusion at which he arrived was, that 
the full Moon, at Paris and in the summer months, gave as much 
heat to his pile as a radiating surface 6°5 centimeters square, main- 
tained at boiling-water temperature and placed at a distance of 
35 meters. M. Marié-Davy has published results of two series of 
measures secured during the lunations of October and November 
last. The first were made with a pile attached to a 9-inch equa- 
torial refractor, the second with an 8-inch mirror; the object-glass 
in the former case been found to intercept a large propor- 
tion of the heat-rays. M. Marié-Davy’s measures confirm those of 
Lord Rosse. They show that the heating effect of the Moon in- 
creases with the illumination of the visible disk. Between October 
9, when the Moon was four days old, and October 20, when it was 
full, the measured heat of the condensed beam of moonlight in- 
creased from 0°-00017 (centigrade) to 0°-00287. If this last num- 
ber be divided by the ratio of the area of the concentrated image to 
the area of the object-glass, we have twelve-millionths of a centi- 
grade degree as the direct heating power of the full Moon at the 
Karth’s surface. ‘This is the result given by the object-glass, that 
afforded by the mirror is about six times as great. It will be seen 
that M. Marié-Davy has converted his galvanometer indications 
into centigrade equivalents: how this conversion was effected, and 
how the constancy of the scale indications is secured, if it is secured, 
we are not informed. He confirms Lord Rosse’s inference that the 
proportion of solar to lunar radiation is about as 80000 to 1, and 

Am. Jour. Sot.—Seconp Seriks, Vou. XLIX, No. 147.—May, 1870. 
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likewise concludes that the Moon imparts to us no heat from an 
internal or cosmical source. Further, he infers that the diffusive 
power of the lunar surface is considerable, at least equal to that 
of the least colored of terrestrial rocks; and he finds that the 
lunar heat by reason of its large percentage of obscure rays is 
far more impressionable by atmospheric humidity than that from 
the Sun. 

It will be remembered that Professor Smyth, in his Teneriffe 
experiments, determined the heating power of the full Moon to be 
equal to one-third of that of a Price’s candle at a distance of 14 
feet 9 inches. M. Marié-Davy finds that such a candle at such a 
distance affects his pile to the extent of 0°-00075 centigrade, which 
he conceives to be the heating power of the Moon upon the summit 
of Teneriffe, upon the supposition that the heat emitted by the 
respective candle-flames was sensibly the same. 

(4.) Heuting Power of the Stars.—The experiments upon this 
subject, commenced by Mr. Stone with the great Equatorial of 
the Greenwich Observatory, in the year 1868, and mentioned in 
the last Annual Report, were continued as weather permitted dur- 
ing 1869. In pursuing them, Mr. Stone was led to the construction 
of a thermopile which there is good reason to believe will prove 
of value in thermometric researches other than those of the class 
for which it was specially prepared. His early trials convinced 
him that it was almost impossible to distinguish the feeble currents 
generated by stellar heat from the grosser effects produced upon 
the pile by exposure of one face within the telescope tube and the 
protection of the other face outside the telescope tube. It was 
evident that to maintain the pile in thermal equilibrium its two 
faces must be exposed to precisely similar atmospheric influences, 
Mr. Stone therefore resorted to what in effect may be described as 
a horse-shoe pile, the two faces of which being similarly presented 
to the object-glass of the telescope were affected alike by disturbing 
causes, whether these took the form of draughts of air or cooling 
of the metals of the pile by radiation. By this arrangement the 
whole heat of a star’s image cast upon either face of the pile man- 
ifested itself per se. Decided indications of heat from Arcturus 
and « Lyre were thus obtained on several nights. The amounts 
were measured by a reflecting galvanometer; and by a somewhat 
tedious process the galvanometer indications were converted into 
Fahrenheit-scale equivalents. It was found that the heating effect 
of Arcturus, after allowing for absorption by the object-glass, was 
0°00000137 of a Fahrenheit degree; that of « Lyre being about 
two-thirds of this amount. Otherwise expressed, the heat from 
Arcturus, at an altitude of 25° at Greenwich, is about equal 
to that from a three-inch cube of boiling water at a distance of 
400 yards, while from « Lyre it is equal to that from the same 
cube at 600 yards. Mr. Stone conceives that the difference of 
heating power may be connected in cause with difference of color. 
He finds that the manifested heat diminishes rapidly as the amount 
of moisture in the air increases, and that all sensible effect is cut 
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oft by the slightest cloud or haze. The details of the investiga- 
tion are published in the Proceedings of the Royal Society for Jan- 
uary, 1870. 

(5.) Transit of Venus, 1874.—The preparatory arrangements, 
for the observations of the transit of Venus, 1874, are sufficiently 
advanced to encourage us to expect most important additions to 
the data already collected for the determination of our fundamen- 
tal astronomical unit of length. The British Government has 
already placed at the disposal of the Astronomer Royal sufficient 
funds for the equipment of five stations, each with an Altazimuth 
and Transit, for the determination of longitude and local time, and 
with two telescopes, one of which is to be of six inches aperture, 
and to be provided with driving power. Four of the larger in- 
struments have already been obtained, and the Transits and Alt- 
azimuths are in actual progress in the manufactory of Messrs. 
Troughton and Simms. ‘The second telescope at each station will 
be of four inches aperture. 

The present intention appears to be to place the British observers 
at Kerguelen’s Island, Oahu, Auckland in New Zealand, Alex- 
andria, and Rodriguez. 

A Commission, consisting of Admiral Paris, MM. Faye, Laugier, 
Villarceau, and Puiseux, has reported to the Bureau des Longitudes 
that it would be particularly desirable for the French astrono- 
mers to occupy the Islands of St. Paul and Amsterdam, Yokoha- 
ma, Tahiti, Nouméa, Mascate and Suez. 

The North German astronomers have referred the consideration 
of the action which they should urge upon their Government, to a 
Committee, of whom the illustrious astronomer of Gotha was 
elected chairman. 

This Committee appear to lay great stress upon the employment 
of heliometers for fixing the slutre position of Venus on the Sun 
at the different stations. 

Equatorials with driving power for the eye-observers were to be 
of 6 feet focal length and 52 lines aperture. The employment of 
photography and spectroscopic observations was discussed. The 
chief objection to the employment of photography appeared to be 
in the question of expense, although Professor Argelander was 
not satisfied with the degree of accuracy which might be expected 
from it. The further consideration of this question was, however, 
deferred to a sub-committee. Spectroscopic observations were 
proposed only to indicate the approach of the planet for the obser- 
vation of external contacts. The Committee recommended that 
the Government be urged to fit out four expeditions,—two to the 
North and two to the South. The stations specially referred to as 
favorable were, Nertschinsk, Hakodadi, Kerguelen, Edwards’, 
Crozet’s and Auckland Islands, and in certain respects Mauritius. 

The Russian territories offer most valuable positions for the loca- 
tion of observers. These stations are certain to be well occupied 
by the Russian astronomers. The Director of the Imperial Ob- 
servatory at Pulkova has already secured a Committee for the con- 
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sideration of a proposition to establish a chain of observers across 
the country from Kamtschatka to the Black Sea, at intervals of 
about 100 miles. This appears desirable on account of uncertain- 
ties connected with the atmospheric conditions in the month of 
December. 

It is to be hoped that, for the same reason, there will not be a 
too great crowding of the observers toward one or two points, in 
other regions, tv the exclusion of others of nearly equal import- 
ance; and that, in this matter at least, after the best consideration 
has been given the subject, we may all adopt instruments of not 
very unequal power, and attempt to make the same class of obser- 
vations in the same way. Uniformity in these observations means 
success; want of uniformity, comparative failure. 

8. Star-Drift ; by R. A. Procror.—With referrence to the 
accompanying account of my paper on this subject, recently com- 
municated to the Royal Society, it is to be remarked that the 
interest, if any, attaching to my results must be founded on the 
way in which they bear-on received theories respecting the dis- 
tribution of the fixed stars. It is quite evident that according to 
the views usually accepted, the stars which appear in any part of 
the heavens must be regarded as situated at very different distances 
from the eye ; the faintest nine or ten times farther from us, at the 
very least, than the brightest, and the different stars altogether too 
far apart to exert any influence on each other. Indeed, whatever 
theory we may hold respecting stellar distribution, regarded gene- 
rally, we must be prepared to recognize in the stars seen toward 
any part of the sky, objects which lie at very different distances. 
And regarding these objects as severally in motion, we must be 
prepared to find in general the utmost diversity, not only as re- 
spects the direction of the apparent motions of the stars, but 
also as respects the magnitude of these motions. It is only when 
one has adopted the theory that the stars are grouped according 
to special laws of aggregation, that one would be led to anticipate 
that here and there, almost as by accident, so to speak, some indi- 
cations of their grouping might be discoverable in the characteris- 
tics of the stellar proper motions. Although I had become co | 
convinced that the stars are not distributed throughout space wit 
any approach to that general uniformity insisted on by many 
astronomers, I had very little hope that a suggestion I threw out 
@ year ago in the pages of the Student, that the stellar proper 
motions if examined carefully might afford evidence in favor of 
my views, would be confirmed in any very distinct manner if the 
method I had pointed out should ever be applied. I knew that a 
certain community of motion in the constellation Taurus had led 
Madler to important, but as I judged incorrect conclusions as to 
the nature of the stellar motions; but I also knew that that com- 
munity of motion was one which could only be appreciated by the 
few who had convinced themselves of what was to be expected if 
the stars were uniformly distributed. I had an impression at that 
time that Midler had examined the stellar proper motions over 
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the whole of the northern hemisphere, and that it was the excep- 
tional community of proper motion in Taurus which had led him 
to form his well-known theory respecting a central sun. It was 
only when I was reminded that he had in fact examined the stellar 
proper motions in the neighborhood of Taurus alone, having been 
led by independent considerations to regard that neighborhood as 
that within which a central sun was to be looked for, that I was 
encouraged to map down all the recognized proper motions. To 
my surprise I found that in Gemini, Cancer, and Leo, a community 
of motion far more striking than that noticed by Midler in Taurus 
was to be recognized; and further, that though in other directions, 
as I had expected, stellar motions belonging to different depths in 
space were intermixed, it was yet possible to trace out laws of 
association indicating the existence of drifting star-groups in these 
directions also. 

I lay very little stress on the indications which have led me to 
name the great double cluster in Perseus as more likely to be an 
important center of motion than the Pleiades. But it is worthy 
of mention that Midler required a star on the Milky Way as the 
center of the galaxy, and Alcyone does xo¢ Jie on the Milky Way; 
he required his center to lie ninety degrees from the apex of the 
solar motion, and Alcyone does not lie ninety degrees from the 
mean of the last determinations of that point. The great cluster 
in Perseus fulfills both conditions in the most perfect manner. 


A careful examination of the proper motions of all the fixed 
stars in the catalogues published by Messrs. Main and Stone 
(Memoirs of the Royal Astronomical Society, vols. xxviii and 
and xxxili) has led Mr. Proctor to the conclusion that in parts of 
the heavens the stars exhibit a well-marked tendency to drift in a 
definite direction. “In the catalogues of proper motions, owing 
to the way in which the stars are arranged, this tendency is 
masked; but when the proper motions are indicated in maps, by 
affixing to each star a small arrow whose length and direction 
indicate the magnitude and direction of the star’s proper motion, 
the star-drift (as the phenomenon may be termed) becomes very 
evident. It is worthy of notice that Midler, having been led by 
certain considerations to examine the neighborhood of the Pleiades 
for traces of a community of proper motion, founded on the drift 
he actually found in Taurus his well known theory that Aleyone 
(the lucida of the Pleiades) is the common center around which 
the sidereal system is moving. But in reality the community of 
motion in Taurus is only a single instance, and not the most strik- 
ing that might be pointed out, of a characteristic which may be 
recognized in many regions of the heavens. In Gemini and Cancer 
there is a much more striking drift towards the southeast, the 
drift in Taurus being towards the southwest. In the constellation 
Leo, there is also a well-marked drift, in this case toward Cancer. 

“These particular instances of star-drift are not the less remark- 
able, that the stars are drifting almost exactly in the direction due 
to the proper motion which has been assigned to the sun, because 
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the recent researches of the Astronomer Royal have abundantly 
proved that the apparent proper motions of the stars are not to be 
recognized as principally due to the sun’s motion. Mr. Stone has 
shown even that we must assign to the stars a larger proper mo- 
tion, on the average, than that which the sun possesses. Looking, 
therefore, on the stars as severally in motion, with velocities ex- 
ceeding the sun’s on the average, it cannot but be looked upon as 
highly significant that in any large region of the heavens there 
should be a community of motion such as I have described. We 
seem compelled to look upon the the stars which exhibit such com- 
munity of motion as forming a distinct system, the members of 
which are associated indeed with the galactic system, but are much 
more intimately related to each other. In other parts of the 
heavens, however, there are instances of a star-drift opposed to the 
direction due to the solar motion. A remarkable instance may be 
recognized among the seven bright stars of Ursa Major. Of these, 
the stars 8, 7, 5, ¢, and ¢ are all drifting in the same direction, and 
almost exactly at the same rate towards the ‘ apex of the solar 
motion,’ that is, the point from which all the motions due to the 
sun’s translation in space should be directed. If these five stars, 
indeed, form a system (and I can see no other reasonable explana- 
tion of so singular a community of motion), the mind is lost in 
contemplating the immensity of the periods which the revolutions 
of the components of the system must occupy. Midler had 
already assigned to the revolution of Alcor around Mizar (¢ Ursv) 
a period of more than 7000 years. But if these stars, which 
appear so close to the naked eye, have a period of such length, 
what must be the cyclic periods of the stars which cover a range 
of several degrees upon the heavens? In like manner the stars 
a, 8, and y Arietis appear to form a single system, though the mo- 
tion of « is not absolutely coincident either in magnitude or direc- 
tion with that of 8 and 7, which are moving on absolutely parallel 
lines with equal velocity. There are many other interesting cases 
of the same kind.” The author hopes soon to be able to lay before 
the Royal Society a pair of maps in which all the well-recognized 
proper motions in both hemispheres are exhibited on the stereo- 
graphic projection. In the same maps also the effects due to the 
solar motion are exhibited by means of great circles through the 
apex of the solar motion, and small circles or parallels having that 
apex fora pole. The star-drift described by Mr. Proctor serves to 
explain several phenomena which had hitherto been thought very 
perplexing. In the first place, it accounts for the small effect 
which the correction due to the solar motion has been found to 
have in diminishing the sums of the squares of the stellar proper 
motions. Again, it explains the fact that many double stars which 
have a common proper motion, appear to have no motion of revo- 
lution around each other; for clearly two members of a drifting 
system might appear to form a close double, and yet be in reality 
far apart and travelling, not around each other, but around the 
center of gravity of the much larger system they form part of 
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While mapping the proper motions of the stars, Mr. Proctor has 
been led to notice that the rich cluster around x Persei falls almost 
exactly on the intersection of the Milky Way with the great circle 
which may be termed the equator of the solar motion ; that is, the 
great ede having the apex of the sun’s motion as a pole. This 
circumstance points to that remarkable cluster, rather than to the 
Pleiades, as the center of the sidereal system, if indeed that sys- 
tem has a center cognizable by us. When we remember that for 
every fixed star in the Pleiades there are hundreds in the great 
cluster in Perseus, the latter will seem the worthier region to be 
the center of motion. The author is disposed, however, to 
regard the cluster in Perseus as the center of a portion of the 
sidereal system, rather than as the common center of the Galaxy. 
—WNature, No. 8, March 3. 


V. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 


1. National Academy of Sciences: List of Papers read at the 
Meeting in April, 1870, at Washington, D. C.— 

On the measurement of wave-lengths by means of indices of re- 
fraction; by Dr. Wolcott Gibbs. 

On the coming Transits of Venus, and the mode of observing 
them; by Prof. Simon Newcomb. 

Meridional arcs measured in connection with the U. 8. Coast 
Survey; by Prof. J. E. Hilgard. 

The Relations of the four Archetypes of structure of the Animal 
Kingdom, as parts of one Life System; by Prof. A. Guyot. 

Observations on the Measurement and Iconography of Crania ; 
by Dr. Geo. A. Otis, U. 8. A. 

The northmen in Greenland; by Dr. L. I. Hayes. 

Considerations on the apparent inequalities of long period in the 
moon’s mean motion, and onthe possible variability of the sidereal 
day; by Prof. Simon Newcomb. 

On the deviation of Compasses in iron-clad ships ; by Prof. Wm. 
Harkness, U. 8. N. 

On Artificial deformation of Skulls; by Dr. Geo. A. Otis, U.S. A. 

On the proposed Astronomical observatory in the Argentine Re- 
public; by Dr. B. A. Gould. 

Scientific operations now in progress by the Smithsonian Insti- 
tution; by Prof. Joseph Henry. 

On the comparison of Barometers; by Dr. B. F. Craig. 

On the influence of the interior structure of the earth, on pre- 
cession and nutation; by Gen. J. G. Barnard, U.S. A. 

Reduction of photographic observations of Praesepe; by Dr. B. 
A. Gould. 

On the Lignites of Western America; by Dr. J. 8. Newberry. 

On the use of certain Artificial lights in photographing objects 
as seen with the microscope; by Dr. J. J. Woodward, U. S. A 

On the classification of Clouds; by Prof. Poey. 

New breeds of Hardy Silk ‘Worms, which feed on the “ Ailan- 
thus and Oaks,” and the importance of their introduction into the 
country as a future industry; by J. Q. A. Warren. 
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On some of the phenomena attending the great tornado thun- 
der-storm of Iowa and Illinois, of June 3rd, 1860; by Wm. L. 
Nicholson. 

Astronomical Photography ; by Lewis M. Rutherfurd. . 

Classification of Mammaiz; by Theodore Gill. 

Redemption periods of life-annuities and reversions; by E. B. 
Elliot. 

Description of a new binocular for the Microscope to be used 
with high powers; by F. A. P. Barnard. 

Report on Metric Standards; by J. E. Hilgard. 

The Basalts of Oregon, Washington, and Idaho; by R. W. 
Raymond. 

n the polarization of the atmosphere; by Prof. Poey. 

A new form of Quarternions ; by Benjamin Peirce. 

2. The Mean Pressure of the Barometer and the Prevailing 
Winds over the Globe for the Months and for the Year. Part I; 
by ALExanvER Bucuay, M.A., F.R.S.E., Secretary of the Scottish 

eteorological Society, &c. 54 pp. 4to; (from the transactions of 
the Roy. Soc. of Edinburgh, vol. xxv.)—This memoir presents the 
‘results of a most important research with regard to the lines of 
equal barometric pressure, or isobaric lines, over the globe. The 
results as regards the months of January and July are given by 
the author on maps in his Handy Book on Meteorology published 
two yearssince. The paper here issued contains the maps for each 
of the twelve months, and also another for the means of the year. 
We cite a few paragraphs giving some of the conclusions. 

Distribution of Atmospheric Pressure, in December, January, 
and February.—In these months, the highest pressures are grouped 
over the land portions of the northern hemisphere, and the larger 
the extent of the land the greater is the pressure. The area of 
high barometer (30 inches and upward) embraces nearly all Asia; 
all Europe, south of the North and Baltic Seas; the North Atlan- 
tic, between 15° and 45° lat.; the West Indies; North America, 
except the north and northwest; and the North Pacific, between 
8° and 24° lat. There are also two regions of high pressure of 
comparatively small extent—the one in the South Atlantic, and 
the other in the South Pacific. 

The regions of low pressure are the northern portions of the 
North Atlantic and of the North Pacific, including portions of the 
continents adjoining; the belt of low pressure in the equatorial 
regions, towards which the trade winds blow; and the remarkable 
depression in the Antarctic regions, which probably is subject to 
little variation throughout the year. 

In March, pressure diminishes over Asia, the middle and south 
of Europe, and the United States of America. Everywhere else, 
except in the tropics, it is rising. This rise of pressure is most ap- 
parent in the temperate regions of the southern hemisphere. In 
the north of the Atlantic it is rapidly rising, the average pressure 
in Iceland now being 29°609 inches, thus showing an increase of 
0°34 inch as compared with January. 
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In April, the heavy lines showing a pressure above the average 
have now all but left Asia, Europe, and the United States, and the 
isobars of 30 inches bound a belt of high pressure which completely 
encircles the globe in the south temperate zone. Pressure con- 
tinues to rise in the north of the Atlantic, and to the north of 
North America, and it is probable that a space of high pressure (at 
least 30 inches) surrounds the North Pole. In this month pressure 
is more equally distributed over the globe than in any other month; 
for, excepting the Antarctic Ocean, it scarcely rises anywhere above 
30°1 inches, or falls below 29°8 inches. 

In May, in the north of Europe, in Greenland, and in the north 
of America, atmospheric pressure attains the maximum of the 
year. Pressure continues to increase over the south temperate 
zone, and the isobar of 30°1 inches now nearly extends round the 
globe. At this time the highest pressure in the southern hemis- 

here occurs in the southeast of Australia, where, at Deniliquin, it 
is 30°185 inches. Pressure is rapidly falling over Asia and the 
United States. 

In June, July and August, pressure falls in the central regions 
of Asia to about 29°5 inches. In this season this great diminution 
of pressure, which may be regarded as absolutely determining the 
summer climates of Asia, reaches its lowest point. Pressure falls 
also in the interior of North America, where at Utah, Great Salt 
Lake, it is only about 29°7 inches. The annual maximum of the 
south temperate zone is attained in these months. The isobar of 
30°1 inches goes completely round the globe, and a still higher 
pressure prevails over the south of Africa, and over those parts of 
the ocean immediately to the west and east of it. In these months 
the arrangement of the isobars may be regarded as being, gene- 
rally speaking, reversed from that of December, January, and 
February, and on this account a comparison of these two groups 
of months is very instructive. 

From this period, pressures increase over the continents of the 
northern hemisphere, and diminish over the south temperate zone, 
till the distribution of pressure is regained, which has been already 
shown to prevail during the winter months. Jn September and 
October, an interesting feature of these lines is a very rapid dimi- 
nution of the pressure indicated as taking place in the north of the 
Atlantic and adjoining regions. This is the season of the year 
when the first great decrease of temperature takes place, which is 
accompanied by heavy rains and furious storms. The increase of 
pressure in Sweden in October, taken in connection with the 
simultaneous decrease in Greenland, Iceland, north of Norway, 
and the British Islands, is interesting, as bearing on the trans- 
ference of masses of the atmosphere from one region to another. 

In November, pressure rises considerably over the continents of 
the northern hemisphere, and falls in the south temperate zone; 
and the belt of low pressure in the equatorial regions may be re- 
garded as now passing completely round the globe. This belt, 
towards which the trades on each side of the equator blow, does 
not occur in the summer months in the Indian Ocean; but, on the 
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contrary, there is a continuous diminution of pressure northward, 
from Australia and Mauritius to the interior of Asia. It will be 
seen that in November, as compared with October, the isobars 
have advanced a little northward from the British Isles to Ice- 
land, and eastward from Baffin’s Bay to Iceland, thus indicating 
a general increase of pressure over the north of the Atlantic and 
regions adjoining. Coincident with this increase of pressure, there 
occurs a diminution of pressure to the southeast of it, including 
Austria, Italy, and countries adjoining the Mediterranean; and in 
the Atlantic to the south of it, from about latitude 45° to 15°N. 
Probably these extensive oscillations of the pressure are parts of 
one general movement of the atmosphere, which in one of its mani- 
festations has been long known to meteorologists under the name 
of the great November wave, but of which no very satisfactory 
account has yet been given. 

In addition to these changes in the monthly distribution of the 
pressure, it is probable that a system of low pressures traverses the 
continent of Africa, following the sun’s course; but since the 
grounds of this supposition have been recently laid before the So- 
ciety, in a paper on “The Determination of Heights, chiefly in the 
the Interior of Continents, by Observations of Atmospheric Pres- 
sure,”* it is not necessary to reproduce them here. The probable 
pressure for the months is shown on the separate charts. 

8. Royal Society of London.—Fifty-three candidates have 
offered themselves for the fellowship of the Royal Society during 
the present session, and in June next fifteen out of the number 
will be elected.— Atheneum, March 12. 

4. Prizes for Comets,—The Academy of Sciences at Vienna 
have offered eight gold medals for the discovery of as many com- 
ets during the coming three years.—Athen., ibid. 

Ositvary.—Maaenvs, of Berlin, the physicist, died in that city, 
on the 4th of April. 


VI. MISCELLANEOUS BIBLIOGRAPHY. 


1. Hand Book of the Sulphur-Cure as applicable to the Vine 
disease in America, and diseases of Apple and other Fruit Trees ; 
vy Wiu1am J, Frace, author of “Three Seasons in European 

ineyards.” 100pp.12mo. New York, 1870. (Harper & Broth- 
er).—Mr. Flagg is the proprietor of extensive vineyards in Ohio, 
and has devoted much study to the management of vines, in health 
and in disease, Those who have read his lively “Three Seasons ” 
need not be told that he handles his theme with point and vivac- 
ity, as well as with a discriminating judgment. Mr. Flagg makes 
no claim to a scientific knowledge of microderms, but he elearly 
shows, Ist, that mildew in the grape is always due to a fungus 
growth, and 2d, that this fungus, whether Oidiwm, Hrysephe, or 
another genus, is certainly destroyed by the early and thorough 
application of flour sulphur. Every cultivator who reads the 
‘Hand Book,’ must at least accept the author’s closing words, and 
“try it.” It is probably a misprint which states the “ gramme” 


* Proceedings of the Roy. Soc. Edin., vol. vi, p. 465. 
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on p. 50 to be about 23 grains, in place of 15°43 grains. As it 
clearly appears that sulphur, in a very fine state of subdivision, is 
much preferred to even finely pulverized roll sulphur, ground in a 
mill, would it not be well to try the precipitated sulphur of the 
Pharmacopeia (sephur precipitatum) “lac sulphur” or “milk of 
sulphur,” which is an impalpable non-crystalline powder, and en- 
tirely free of the acid which contaminates flour sulphur, and which 
is often hurtful to the delicate leaves of the growing grape. 
Every farmer could prepare his own product. 

2. The Chemical Forces, Heat, Light, Electricity, with their appli- 
cations to the expansion, liquefaction, and vaporization of Solids: 
the Steam Engine: Photography: Spectrum analysis: the Galvanic 
battery: lectro-plating: the Electrical illumination of Light- 
Houses: the Fire Alarm of Cities: the Atlantic Telegraph: an Iv- 
troduction to Chemical Physics, designed for the use of Acade- 
mies, Colleges, and Medical Schools. Illustrated with numerous 
engravings, and containing copious lists of experiments, with di- 
rections for preparing them. By Tuomas Ruceéies Pyncnon, M.A.,, 
Scovill Professor of Chemistry and the Natural Sciences, Trin- 
ity College. 534 pp. 12mo. Hartford, 1870. (O.D. Case & Co.)— 
Prof. Pynchon’s book is designed chiefly for a class of readers 
who would be unable to follow him with the aid of mathematics. 
“ All matters of which a knowledge could equally well be obtain- 
ed from any good treatise on Natural Philosophy, have been omit- 
ted,” the author tells us in his Preface :—a statement which appears 
hardly sustained by the rather copious list of “ subjects which 
have been most carefully elaborated,” commencing with ‘heat,’ 
and embracing pretty much the usual range of physical topics. 
The work is very neatly printed, and while it is not well adapted 
to the accurate drill of the recitation room, it is a good vade me- 
cum for a course of lectures on chemical physics, and for the use 
of the general reader, containing a large amount of useful and in- 
teresting information on various cognate physical subjects. 

3. The Life of John James Audubon, the Naturalist. Edited 
by his Wipow, with an introduction by James Grant WIzson. 
443 pp. 12mo. New York, 1870. (G. P. Putnam & Son.)—This 
charming biographical sketch of Audubon is an abridgment of a 
much more extended memoir prepared by Mrs. Audubon, and sent 
in 1867 to a London publishing house, who employed Mr. Robert 
Buchanan to prepare a single volume containing about one-fifth of 
the original manuscript. The American edition contains some 
additions, and suppresses several objectionable passages inserted 
by the London editor. Audubon was a wonderful combination of 
artist, naturalist, and enthusiast, fused into an intense individuality 
by a strong will, and gilded by heroism and poesy. 

American ornithology has always been fortunate in its histori- 
ans and devotees, among whom the names Wilson, Nuttall and 
Audubon must always stand preéminent; and this loving tribute of 
a devoted wife, who was always the sympathizing companion of 
her husband, will revive in the present generation something of 
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the admiration for the genius of Audubon, which his gentle voice 
and child-like simplicity ever kindled in his contemporaries. 
Audubon kept a copious journal of his daily life, from which 
much of the present volume is drawn, and its perusal excites the 
hope that in due time we may see the entire work, of which this 
sketch may be considered as only the precursor. Inman’s spirited 
portrait of Audubon, engraved by Hall, prefaces the volume, which 
is in all respects worthy the good taste of the publishers. S. 
4. A Physician’s Problems; by Cuartes Exam, M.D. pp. 
400, 12mo. 1869. Boston, (Fields, Osgood & Co.)—This is a 
carefully written and philosophical discussion of some of the 
most important ‘Problems’ which can engage the attention of 
the medical man. The list of topics discussed is sufficiently sug- 
gestive. I. Natural Heritage; IJ. On Degeneration in Man; IIL 
On Moral and Criminal Epidemics; IV. Body; V. Mind; VI. 
Illusions and Hallucinations; the demon of Socrates; the amulet 
of Pascal; VII. On Somnambulism; VIII. Revery and Abstrac- 
tion. ° This book addresses a much larger class of readers than 
that to which it is specially addressed, and while the author’s 
views may not be universally accepted, his discussion of them is 
scholarly and always interesting. s. 


Paleontology of the Geological Survey of New York, by James Hall. Vol. IV, 
Part I. 428 pp. 4to, with 69 plates. Albany, N. Y. 1870. 

Handbook of Zoology, with examples from Canadian species, recent and fossil. 
By J. W. Dawson. Part I.—Invertebrata, with 275 illustrations. 224 pp., 12mo. 
Montreal, 1870. 
¢sPROCEEDINGS AND COMMUNICATIONS Essex IngstitTuTE, Vol. VI, Part 1.—p. 1, 
Description of Mexican Ants noticed in the Amer. Nat.. April, 1868; £. Norton.— 
p. 10, Phalangez of the United States; H. C. Wood.—p. 41, Insects inhabiting 
Salt Water; A. S. Packard, Jr.—p. 51, Synopsis of the Polyps and Corals of the 
North Pacific Exploring Expedition; A. Z. Verriil. 

Annas Lyceum Nat. Hist., New York, Vol. IX, No. 9.—p. 281, Notes on 
the Lingual Dentition of Mollusca, No.1; W. G. Binney, T. Bland.—p. 298. Notes 
on species of the family Corbiculade, 7 Prime.—p. 301, Review of the Fish of 
Cuba belonging to the genus Trisotropis. with an Introductory Note by J. C. Bre- 
voort; F. Poey.—p. 309, Note on the Hemaphroditism of Fish; F. Poey.—p. 310, 
Lepidopterological Miscellanies, No. 2; C. ZT. Robinson. 

PROCEEDINGS ACAD. Nat. Sct., PHILADELPHIA, Nos. 2. 3, 1869.—p, 83, Remarks 
on the Blastoidea, with Descriptions of New Species; F. B. Meek, A. H. Worthen.— 
p. 93, Review of the species of the Plethodontide and Desmognathide; £. D. 
Cope.—p. 119, Further Notes on Microscopie Crystals in some Gems; J. Lea.—p. 
121, Sexual Law in the Conifers; 7. Meehan.—p. 124, Descriptions of six new spe- 
cies of Fresh Water Shells; Z Lea.—p. 125, Notice of some obscurely known spe- 
cies of American Birds; R. Ridgway.—p. 137, Descriptions of new Carboniferous 
Fossils from the Western States—p. 173, Auroral Display of April 15, 1869; J. 
Ennis.—p. 176, On the production of Bractea in Larix; 7. Meehan.—p. 180, On 
Variation in the genus Mgiothus; E. Cowes.—p. 189, Law of Development in the 
flowers of Ambrosia artemisizefolia; 7: Meehan.—BIOLOGICAL AND MICROSCOPICAL 
DEPARTMENT.—p. 5, Sections of Hard Tissues and other substances for the Micro- 
scope ; C. Johnson —p. 11, Machine for grinding sections of hard substances for 
Microscopic purposes.—p. 15, Desmids from Saco Pond, N. Hampshire; H. C. Wood. 

ProcEepines Boston Soc. Nat. Hist., Vol. XIII.—p. 196. On the Parallel 
Ridges of Glacial Drift in Eastern Mass.. with some remarks on the Glacial Period, 
N. S. Shaler.—p. 205, Description of Nest of White Ant; F. Miller, H. Hagen.— 
p. 206, Genital Armature of Butterflies; S. H. Scudder.—p. 209, Notes on Diato- 
macee; A. M. Edwards.—p. 221. Description of the Larva and Chrysalis of Papilio 
Rutulus; S. H. Scudder.—p. 222, The Phosphate Beds of South Carolina; W. S. 
Shaler.—p. 236, Euleptorhamphus longirostris on the Coast of Mass. ; F. W. Putnam. 
—p. 240, Revision of the Classification of the Mollusca of Mass.; W. H. Dall. 
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|MINERALS— 
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Selagite, (a rock), 401; Tantalum 
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on Ohio geological survey, 400. 
|Newton, H. A., Nov. meteors, 1869, 244. 
|Nickel manufacture, products of, 365. 
|Norite or Labradorite rock, Hunt,180, 398, 
Norton, W. A., molecular physics, 24. 


0 
OBITUARY— 

A. J. Erdmann, 144; O. L. Erdmann, 
T. Graham 144; George Jones, 284; 
Magnus, 442; Michael Sars, 144; 
F. Unger, 410. 

Ocean, life in depths of, 129, 415. 
temperature of at depths, 410. 
on the currents of, 413. 

Ozone from rapid combustion, Loew, 369. 


? 


Packard’s Guide to the Study of Insects, 
noticed, 285. 

Paris Exposition, Barnard’s report, 175. 

Parkhurst, H. M., photo-mapper, 37. 

Perkins, G. H., on a land-slide, 158. 

molluscan fauna of New Haven, 276. 

Peters, E. H. F, elements of Asteroid 
(109), 277. 

Photoheliograph, work done with, 
Kew observatory, 431. 

Photo-mapper, Parkhurst, 37. 

Photometric experiments, Rood, 145. 

Photo-micrography, magnesium and elec- 
tric lights in, Woodward, 294. 

Physiciaus’ Problems, Llam, noticed, 444. 

Physics, molecular, ete., Norton, 24. 

Plants, see BoTAny. 

Platinum compounds, Schneider, 109. 

Polarity in animals, and polycephalism, 
Clark, 69. 

Premium offered by the Netherland So- 
ciety, etc., 284. 





at 





Prizes for discovery of comets, 442. 
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Proctor, R. A., star-drift, 43 
Pynchon’s chemical physics, pene 443,| 


R 
Rath, G. v., 
noticed, 401. 
Reale Comitato geologico d’Italia, 401. 
Reimann on Aniline, 142. 
Rogers, W. A., Asteroid (109), 142, 428. 


Rocky Mts., explorations, Whitney, 398.| 
photometric experiments,| 


Rood, O. N, 
part I, 145. 


Roscoe’s Spectrum analysis, noticed, 389.| 


Royal Society of London, 442. 


Ss 

Sadtler, S. P., Fischer’s salt, 189. 
Salt, chemistry of, Gessmann, 78. 
Sars fund, 283. 
Sars, Michael, obituary, 144. 
Schneider, new sulphur salts, 108, 253 

platinum compounds, 109. 
Sea, see Ocean. 
Seeley, H. G., Ornithopsis, 393. 


Sharswood, W., on the discovery that!| 


Unios are sensitive to light, 422. 
Shooting stars of Nov., 1869, 244. 
Silicon, combinations of, with alcoholic 

radicals, Friedel & Crafts, 307. 
Silliman, B., relation of light from gas to 

volume consumed, 1%. 

on flame temperatures, 339. 

Silver mines of Chihuahua, 161. 

Smith, J. L., Alabama meteorite, 90. 
meteorite in Ohio, 139. 
Franklin Co. meteoric iron; and anal-| 

ysis of meteoric irons, etc, 331. 

on alkalies in leucite, 335. 
Smith, S. I., on Amer. Crustacea, No. 1,| 

noticed, 426. 

Smyth, R. B, Gold Fields, etc., of Victo-|| 

ria, noticed, 243. 


Sorby, spectra of zirconium and uranium} 


compounds, 387. 
Spectral analysis of the Stars, 58. 
Spectroscope, a new, Zéliner, 58. 
Spectrum analysis, Lockyer, 432. 
Roscoe's, 389. 
Star-drift, 436. 
Stars, heating power of, 434. 
Stars, heat of, Huggins, 108. 
Stars, spectra of, 58. 
Stevens, Henry, life of Humboldt, 1. 
Stewart, B., auroral appearances, etc., 281. 
Storms, telegraph to announce, 282. 
Sulphur salts, new, Schneider, 108, 253. 
Sulphurous acid, action of sunlight on, 
Loew, 368. 
Sulphuric acid of gasteropods, 420. 
Sun, eclipse of, 134. 


Mineralogical Contributions,| 


INDEX. 


{} 


T 


Temperatures of flame, 339. 

|Thallium, ethyl compounds of, 389. 

| Theory of existence, noticed, 286. 

Tin, separating from arsenic, ete., 48. 

||Traill’s Treatise on Quartz and Opal, 403. 

|| Zroost, heat of combination of boron and 
silicon with chlorine and oxygen, 386. 


Vv 


|| Vegetable, see BoTAny. 

Venus, transit of, 435. 

Verrill, A. E., Echinoderms and Corals 

from Gulf of California, 93. 

sea-urchin of N. England, 101. 
deep-sea faunze from recent dredg- 

!| ings, 129. 

|| shells of Gulf of California, 217. 

1] new Corals, 370. 

{| zoological notices, 129, 273, 276, 423. 

| Volcanic crater of Maui, 43. 

| Voleano of Kilauea, etc., Coan, 269. 


WwW 


||Water of lake Leman, color of, Hayes, 186. 
||Weisbach’s Mechanics, noticed. 144, 
Wharton, J., products of nickel manu- 
facture, 365. 

Whitney, J. D., 
|| Mts., 398. 
Winchell’s Sketches of Creation, 400. 
||Winds. motion of dome at Washington 
| by, 384. 

|Wing, C. H., on double sulphates, 356. 
|| Woodward, J. J., magnesium and elec- 
1 tric lights in photo- micrography, 294. 
|| Wright, ‘A.W. , form of discharge between 
|| poles of electrical machine, 381. 

| Wurtz, H., gas well in New York, 336. 

on flame temperatures, 339. 
Wyman, J., on a crocodile in Florida, 105. 


Z 

Zillner, J. C. F., new Spectroscope, etc , 58. 

\ZOOLOGY— 

Brachiopods, early stages of, Morse, 103. 

Amer. Crustacea, No.1, Smith, 420. 

Butterflies of N. America, part 5, 427. 

Echinoderms and Corals from Gulf of 
California, Verrill, 93. 

Gasteropods, sulphuric acid of, 420. 

molluscan fauna of New Haven, 276. 

new corals, Verrill, 370. 

Pennatula Family, by Richiardi, 426. 

sea-urchin of N. England, Verrill, 101. 

shells of Gulf of California, Verrill, 217. 

see farther, FOssmLs. 


explorations in Rocky 











